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HE motive that induced me to undertake this work, was the general 
complaint, among men of ſcience, of the great want of a convenient 
e Table of the Logarithms for the Sines and Tangents, to every ten 
feconds in the Quadrant; that of Harian Vlac being rarely to be met with, 
and in the hands but of few. 8 


In order therefose towards an Edition of the moſt neceſſary and uſeful 
- | == 7% | ; * 9 : « good nt. 
Fables of Logarithms, I very carefully examin'd thoſe of the Sines and Tan- 


- 


gents of Yiacq, with their differences, and corrected the ſeveral errors I found 
in them: But to make theſe tables ſtill more uſeful, I computed the Loga- 
rithms of the Sines to every ſecond in the firſt 752 minutes of the Quadrant. I 
likewiſe examin'd and corrected Y/acq's 100 chiliads of logarithms, and their. 
differences, with the utmoſt attention; as alſo Briggss Toiſt chiliad. 


Having thus far compleated the Tables, I was advis'd and encourag'd by 
ſeveral perſons, the moſt knowing in theſe parts of learning, to make. them 
public. And that the Logarithms of abſolute Numbers might be of more 
general and ready uſe, I added to the 101 chiliads, the logarithms of the 


next 1100 numbers. 


It was thought proper that the Logarithmic. fines and tangents ſhould be 


_ exhibited only to ſeven places of figures, that being look d upon as ſufficient 
tor Aſtronomical purpoſes. | | 


Before the table of Logarithmic ſines and tangents, I have plac'd a table of 
logarithms of the numbers from 1 to 102100, alſo to ſeven places of figures; 
only the 1ft, tot and 102d chiliads, with thoſe. of the 103d here inſerted, are. 
put at the beginning, and carried to eight places; in order to find, upon occa- 
hon, the logarithm of any number, and the number to any logarithm, to ſo 
many figures. And for the more ready taking the proportional parts of the 


differences of the logarithms, I have diſpos'd them in ſuch a manner, as to 


be every where in the ſame opening with the logarithms to which they belong, 


The Explication of the tables, with the moſt neceſſary rules, precepts and 
examples, ſuch as might, in ſome meaſure, ſhew the extenfive uſe of loga- 


"rithms, I have collected wholly from the papers of V. Jones, Eſq; F. R. S. 


Who, 


. er EL [JﬀJﬀmÞ 
— — 2 — 


— * 44 * 1 
* oy” = 1 


Err n 
2 7 At 2 V 
| ad 


, | : : * g . « l 
Pr . POIs 4 1 ent en AAAe RE Acc 7 3 Near 
- — . # p* ACS . . - < 1 — — 
5 N , * © C4 q * 5 _ . - 
* 7 : : 


_— \ 4 ; ' n = n 8 
Jy * r y r d TT 0 
— Ns — — — — —— FT nn 


ww 
Pw. . VS 8 * 
„ 2 * A ” by *. x 
* ” 
5 N 1 N N 
* * Pl \ * 
0 * 0 1 * *%, 
& 3 4 = * * - 
N i þ " 
1 x * 3 " i 
4 2 Ne 
5 4 4 y 4+ - + 
* * 4.4 4 1 0 % 45% * * V py 
*% : 


who, with his uſual freedom, and readineſs to aſſiſt in the promoting of all 


uſeful knowledge, gave me leave to diſpoſe them as 1 thought beſt. 


At the end of the table of Logarithmic fines and tangents, I have annex'd a 
table of Logiſtical logarithms for the ſeconds of a degree, up to 1 degree 20 
minutes; becauſe of their ready and frequent uſe in Aſtronomical calculations. 


And whereas the Logarithms of numbers are here given but to ſeven or eight 
places of figures, and conſequently the numbers correſponding to intermediate 
logarithms Bind to no more places; and ſince in many calculations, numbers 
of almoſt 20 figures may often be needful; I have on that account, added 
three other Tables: The firſt contains the iſt chiliad of logarithms, and thoſe 
of moſt of the odd numbers between 1000 and 1144, to 20 places of figures; 
in the ſecond table are the logarithms of the numbers from 101000 to 101139 


incluſive, to as many places, with their firſt, ſecond and third differences; the 


third table contains the logarithms from .oo000 to .oo1 39, with their corre. 
ſponding numbers to 20 places alſo, and their firſt, ſecond and third diffe- 
rences. By means of theſe three tables, the logarithm of any number, and 
the number correſponding to any logarithm, may be eaſily had, true to 19 
places of figures; which I have endeavour'd to explain by proper Examples. 


That theſe Tables might be as perfect as poſſible, and quite free from the 


errors of vulgar impreſſions, I have not been ſparing of either coſt or labour 


upon them; and have taken particular care, to give every number in the tables 
to all the exactneſs of the neareſt unit; I have likewiſe ſtrictly examin'd every 
ſheet after it was printed off, and in each copy have very carefully rectified 


all the faults I diſcover'd: And as the logarithms of the numbers from 10 1000 


to 102100, the logiſtical logarithms, and the three tables of logarithms and 
numbers to 20 places, were added purely for the ſake of rendering the Book 
more compleat, and were more than ] was engaged to do by the Propoſals: 
I hope, therefore, that my endeavours will give full ſatisfaction to my Encou- 


ragers; and that theſe Tables may with great ſafety be depended upon, and 


be juſtly eſteem'd the moſt correct of their kind extant. 
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1. Te daſnition and notation of Logarithms. 


HE common Logarithm of a number is the Index 
of that power of 10, which is equal to the number: 
1 That is, The Logarithm of any number a=10] **, 
rr 16. —, is x, or —x. PERS. | 
Hence in the-deeimal ſeries of numbers, the logarithms 


O 8 are ＋ 3, ＋2, ＋1, O, 1, — 25 3 


be logarithm of any intermediate number in ſuch a ſe- 
ies, conſiſts of an integer n, and a decimal fraction A : So 
hat putting à for any number, whoſe firſt ſignificant figure 
n removes from the unit-place, above, or below it, the 
SY ogarithm of à accordingly will be n ＋ A, or -A. 
Ihe integer part u, or the Index of the logarithm, is 
herefore either +, or, and ſhews the removes or diſtance 
f the firſt ſignificant figure of it's number from the unjt- 
glace, either above or below it: And where the index is 
eegative, the logarithm may be expreſſed by 7 + A. 

—_ The decimal fraction part 4 of a logarithm in the ta- 
les, is always affirmative: And the logarithm whoſe in- 
ee only is negative, will, by reducing 7 and A to a com- 
von denominator, become a logarithm wholly negative, as 
In the examples following: 


— A, 


5 


* * 


4 3 0 Nambers | — Logarit 3 n 

4321 4.734967 8 2 ＋ 4+ 3333353 Ares 
432.1 43.734967 8 ＋ 3 Te 38 
2.7340 = 2 T 6 $357 
4321 [.7349678=+1+57343823 154343575 
6.4321 [|0.7349678= O88 =$01442534 
54321 1.734968 — 1 -o 50.482 
9 054321 149 
0054321 . 7349678 — 3428 
0343214. 2342678— 4 T7825 
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1. L. ab L. aT L. 5; L. abed L. a1 L. 34 L. c L. d. 
3 df the numbers 165, 10], 10“, T0” (or 1), 781 , 10 , 


fraction, or of any proper fraction equal 


ON AND USE 


H. The properties of Logarithms, 


Let a, b, c, Sc. be any numbers; put L. a for the lo- 
garithm of a; L's the complement of L. a, or L. 1 L. a, 
or = L. a2. Then ; | 


2. L. 3 or L. 3 L. L. - L. O = L. a＋L /; L. = =L's. 


3. L. a L. a; LS La; L. 2 AL. a 2 1 75 La. 


4. L435 =2L.a— *Lb=2x L.a—Lb=£x L.a+L5. 


= SML. a TAL. HAL. c- L. f-xL.q=z L. u. 
—=mL.a+nLb+1L.c+vL'p+xL'q+zL/r. 

Since the logarithm of a number, and that of it's recipro- 
cal, are equal, but have contrary ſigns; and becaule the lo- 
garithm of the reciprocal of any number is the complement 
of the logarithm of that number; it may often be conve- 
nient to make uſe of the complement of a logarithm, which 
may be readily found thus. 

Increaſe the index n by 1; change it's ſign; put down 
what each of the following figures in A wants of 9, only 
what the laſt ſignificant figure wants of 10; but if Aro, only 
change the ſign of y. See the following examples: 


5. L. 


L. 8 . 9030900; L.z=L/ 8=T.o969100==0.9030900. 
L. 8000 3. 9030900; T 8000==4.0909100 === 3.9030900. 
L. 1000 =3.0000000 3 L/ 1000 = 3.o0000000==—3.0000000, 
L. r =L! 54321=5.2650322==5+ 18885 ==4-7349678. 


$4321 


The complement of the logarithm of a decimal fraction, 
prefixing the ſign —, will be the negative logarithm of that 
to it. 

It may frequently be of uſe to have the logarithms of pro- 
per fractions wholly negative; eſpecially in raiſing of powers, 
whether their Indices be integers, or fractions. 


A 


PROB. 


_ a $ 
—— — —— — 
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. TIB ExPLICATION | AND Vsx OF 


PROBLEM I. 


A number b Hite given, to find it's logarithm B 5 the rables. 


Case I. If the number b conſiſts of not more than three 
places of figures : Look for 6 in the column ſigned N of 
chiliad 1, and it's logarithm B is even vith it in the column 
ſign'd Log. but the proper index muſt always be prefix d. 


Case HI. If b confiſts of not more than four places of f- 


nificant figures: Look for b in the firſt column (ſign'd Num) 


of the tables, and it's -logarithm B is found even with 1 it in 
the column ſign'd o. 


Numbers 


Nambers Logarithms | Logarithms 
7 or 7.000/0.8450980||72.68 1.8614149 
75 or 78.001. 87506137. 268 ſo. 8614149 
726 or 726. 0.2. 86093660. 7268 [1.8614149 
7268 3.8614149|10.07268 EZ. 8614149 
726.8 22. 22 00726813. 8614149 
CA H, 7. b conſiſts of froe places of ſignificant figures: 


Then the firſt three figures of B are in the column ſign'd o, 
and the laſt four figures in the column ſign'd by the laſt 
figure of b, in the line even with the firſt four. Thus: 


Num. | Logarithms Numbers Logarithms 


156789 47542642 O. 005678904. 7542642 


12.3451. 09 14911 0.054327 7350157 
| 543-2712.7350157110-0038284 [J.5830173 


Obſerve, That if the firſt figure of the laſt four of B, in 


the column ſign'd by the digits, is a leſs figure than the firſt 
of the laſt four (preceding in the ſame line) in the column 
ſign'd o; then the firſt three common figures of B are thoſe 
in the next line lower. 


Cas E IV. If b conſiſts of fix, ſeven, or eight places of 
fignificant figures : Put à and e for the next leſs and greater 
numbers in the tables; A and C their logarithms. «x 


„ b-8 D'=C+-4, and A=(B-A=)2* 
Then B=A+&; or if d c=, then B=C-A. 


Example 1. If 6=345678 

| a=345670 A=5.5386617 
MA =-45210 8X12.6 =A=----- 100.8 
„ 


8 b=345678 A4a=B=5.:286718 
0 ( 8.5390 r 


The places of the firſt ſignificant figures of d, 3, and D, A, 
may be determined, either according to their diſtance from 
the unit- place; or from the deſign'd laſt place of the num- 
bers and logarithms, as in theſe tables, where D/ is ever 
found in the column — D, and A in the column ſign'd 
Parts. 


102d chiliad; it's logarithm B/ may be found true to eig 


1 92 bl-al, D!i=C!- A, and 6 (=B'- 4) Bl 6 


in the firſt chiliad to eight places. 


THE! Lov: ART TYHMYC Terra 1 
: Example 2. If b=3 456789 1 
345570 4b 5 3 866 ry A 
Þ ERC | ® | Ot | e ES Tor dar whats 100.8 Y : 
9. = 89 f e 8 1134 
D 2126 b=3456789 A+a=B=6.5386:2y9 i 1 
Example 3. If 510886352 1 f 
@=1088600 A=6.0368683 "= 
4 S100 50 5 199.5 
„ 28. M Je 7.98 
D'=399 321688652 A+A=B=6.0368890 EE 
Example 4. If b=29088821 ; H 
a=29088000 4227.463719 
d=1000 ot c----119.2 
d= 821 20 (No. 149-4= ------.2.98 Wl 
6 -----—— 18 


08 8821 AAA ==. 4637261 


and N al it's 2 fix ſigniſicant po? is * in the L01/t or b 4 


places of figures, thus: Put a/ and c! for the next leſs and 
greater numders in the tables; A and Ci their logarithms, 


: Then BAH aß orit9=c! -b, then B/= C'=A. 


Example. If 210076471 


pe a&=10076400 A'=7.00330 p 40 E | 
2100 WK... LO Eo=_—— 301.7 = | 
312 "Mp 
Sora 71 1 0 enen ; 5 4.33 
D'=431 2210076471 Al+A=B=7. 00330846 1 
Casz VI. If the fiſt fix fignifcant figures of b are not 6 


be found in the 101ft or 102d chiliad: Let a = the number 
conſiſting of the firſt one, two or three figures of h, or of not J 
more than three ſignificant figures (the eaſieſt to divide by) 
leſs, but not beyond 2 than 6, whoſe logarithm A 1s und 


Take 37 11 find B/ by the preceding caſe, and A in the 3 | 
iſt chiliad ; then B=B!/+4 2 


Ex. 1. If = 29088820. 9, take 229 found in clad I, 


Then 5 = 1003062. 79 
a = 1003060.00 As. a 


 4=1000 7 005 poo -ecs 86.6 

Fu” 1 OM 12 _ and. --- -- 30.31 ll 
WW 433 9. —— og, 97 

2. 160306279 A+a=B'=6,00132811.8 

A: —1 1. 46 239800 8 


BAB 546372011. 


n 
4 „ 


., 


"= 


.. 2. If >=3.14159265, take a=31 in chiliad 1. 
Then / . 101341698 
O. 101341000 
600 

999 

8 


* 


' M=T.00578519 


„ 


G0.428=a=) 


b'=0.101341698 Al4A=B'=T.00578817.7 
A=1.49136169 _ 
B'+ A=B=0.49714986.7 


31000 
W— 098 


Y n "= r ed MET 3 
T . 5 
** n S + ton pt ey 
pen Woh Wen Cale ge WES LES Fotos 


: 4 Note, In Ex. 1, @ might be any number from 285 to 290, and 
x. 2, from 308 to 314 incluſive. | 


WT WW 
IE. PWC = 2 
1 CECE 
1 4 4 e 8 
1 


eas VII. F b is a number expreſs d fraftionwiſe : 
ien B is the difference between M and NM the logarithms 
che numerator and denominator; and is affirmative or 
a gtive, as 1m is greater or leſs than u. 


L. 3 2 0.471213 
L. 2 o. 3010300 
B=L.3=-0.1760913 or . 8239087 


7 4 © pa E 
9 1 77 K # 9 
1 
Wo. 2 * 
e * 
3 p 
—_— 
—_— 
——_— 
_ — - 
_— HP 3 
- IX o CY — 53 
£ Se 
Woe 
_ - - 
i is 4 
4 LENS wo 
3 ke 
2 * > 4 „ 


2 Ex. 2. If b==53 L. 5678 = 3.7541954 
J L. 1234=3.0913152 


BL. ==-0.6628802 or 1.3 371 198 


3% 


4 Ex. 3. If O 11234 , L. 44939 = 4.6526234 
70 L. 4 = 0.6020600 
B=L.112343=4.0505634. 


Or thus: 52112347 
@=11234 _ A=4.0505344 
$X387=A-----+290.25 
b=112343. B=4.0505624 - 


BY 5 8 by 
o D by I — 1 
= d — 
1 ; 
＋ 3 
n_— —— 


iv : W 
1 2 


| } ® | CASE VIII. Ib conſiſts of a finite part a, and of an infi- 
ech recurring part p, ſhewn by a point put over each figure, 


= pere r is the number of thoſe points or recurring figures in p, 


0 pd x the inder of the firſt figure in b: Let ö, when the 
dex of it's firſt figure is made r+x, be called /; put 


=b'-a; and n= number conſiſtin of r nines : 
M=, or BMA co. N. 1 | _ 


EXAMPLES. 
r=2 Ifb=32.067 
44 b'=3206.7 

14= 32.0 


Wo 2=32067 
83206700 
Fa= 32000 | 
—=”=3174700 M=6.501 7027 M=3174.7 z. 5017027 
99 MN=1.995635 2 = 99 co. NZ. oo43648 
B=. 5060675 B=1.5060675 


722 
1 


3 1 
* e r 
N 21 RM 
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Tur ExDTICAT ION AND Ve or TAE Lo AA TAR MIC TABLES, 
If =. 10185 


a 


Ifo. 089534 724 


m 89.526 
it's logarithm fine, co-fine, tangent, or co-tangent, is to be found 


with it, in it's proper column. 


2 CF 


I b=1018:5 
„ 1018300 
a = 1000 


r= 3 
5 101.88 K-11 


7223 
* 3 


 M=6.0075344 
co. NZ. 0004345 


| B=3.0079689 


_— 
* 


. B=7.0079689| 


*. 


If 528.9512 
[#=895120 7} 
4a = 3 
Mr. 95 19492 m=895120 M5. 9518813 
n= 9999 co. N=4.0000434#= 99999 co.N=5.000004 3 
B=3.9519920l Bo. 9518856 


8 
289.534 3 
a= 0.008 


X 3 


Cas IX. pere b is a number of degrees, minutes, &c. B 


by the table of logarithm ſines and tangents, in this manner. 


Seek the number of degrees at the top, or bottom of the 
table, the minutes and tenth ſeconds on the left hand down- 
wards, or on the right hand upwards ; then B is found even 


But where ô is not more than 10 12/, it's logarithm-ſine 
may be had to every ſecond, at the beginning of the table. 

And where þ is a number of degrees, minutes, and ſe- 
conds intermediate to thoſe found in the table, proceed as in 
Caſe 4. | 

But if & is between 9o and 1800; 180? and 270®; or 

2700 and 3600: then ſeek in the table for 1800; 180% 
or 3605 and B will be found as before. ä 


Obſerve, That any ſexageſimal part x is reduced into a 


decimal fraction part of it's next ſuperior name, by taking 


Z of x. TE 

And a decimal fraction of u places is reduced into a ſexa- 
geſimal, by multiplying it by 6, and cutting 2 -- places off 
the product, | 


Example 1. Let b=2*24' 36 
d' lola! = 10% 
JS = 67 
Bg 


log. ſine, log. co-ſine, 

ag 2 24 30“ A = 8. 6234661 [A4 9.999162 
A + 2001.04 === »>— $5.4. 
B=8.6237663 |B=9.9996157 


D'=5003 


log. ſine, log. co-ſine, 


24222 40“ A =9.8286702 |4=9.8684780 


Example 2. Let b=42*22'48” 
d = od = 100 
Of = $91P = Ft 
D'=230[D'= I92 


9 


A --- - +184.0l4 - - - - —153.6 
B=9.8286886 |B=9.8684626 


- 
_— —_—— 


Example 3. Let b 422248“ log. tang. 
20er 
. 

D' = 423 


: # log. co-tang. 
a=42 2240  A=9.9601922 [= 10. 0398078 
A---- +338-414--- - — 338.4 


B=9.9602260 [B=210.0397740 


Ex. 


ir * * * 
* * N * „ 


* ; 1 A 
mn. tt. Mi * n *; * 
7 


4 Tus I EELIGSTION AND Us E or r Los Anf TMedtt Tas LES 


' Ex.4.1ib=25 242712 =25 2423 ER FER log. tang. . 

A fo = nol |a=25%24' 20" 429.6324803 I= 9. 6766573 
25 45 2 IA A IA +174 
S FEY B 9-0324945 |B=g.6766687 


Bx.s. If 38% 0'56' 51 38540 56” 15 ; log? fine, log. tang. 
A' = Hoh = 10% a = 38%40'50” 4=9.7958646|4=9.9034123 
d\ =6'.B5 — 2 : 23 +306 42 - - +290 
DS 263|D' 243² B 9 79588261 B 99034419 


„ 3557. . 


£x. 6. LES 38" 5525 88555 log. fine, log. tang. 
A' 10% fd! = 100 a=38*55 20 "4=9.7981428;4=9.9071634 


= gt. 375755 5. 3557 A I- +231 
D' 200 D 4300 


B =9.7981567|B= 99071805 
Ex. 7. Let bg 43˙41 51 43 40748” 


Orb=43%41'51' 70 log. ſine, Log. tang. 
kd a = 107 = 43*41'50"4=9.8393821|4=9.98024 34 
= 17. 728 HHYο g= 10.728 2 1} ions He +73- 


D = 2201D' = 422 B=9.8393859|B=g-g802507 


Ex. 8. Letb 1 25 17 24 log. ſine, 
4 =10 2 488.2659049 
J = 0. 29 Or r 1* 325. 29 ne ns 33k 
D'=1141 4 =T?® 3 25" HB = 8.2659380 


CasE X. Where the firſt differences D) of 1 eparithms al- 
ger much, the ad, 34% * differences (DV, D/, Ee.) my be 
taken in, putting X= == 


Then BS ATA D _ D” +xx ZIXEED"", &c. 


Example. Let bt 14 24” log. iy log. tang. 


a=1 14 20 A=8.3348759]4=8.3349774 
3 * -— i 5 atolls D-= Nor 


* —Þ —36, X= T6 
A . XD. +2.64 - = - 2.64 
B= 8. 3352651 B=$8. 3353668 


F 22 D*= —22 
CASE XI. The logarithm Vine and coſine of an arc being given, 
ty theſe tables; the ee ſecant and co. ſecant 0 of that * 


Ihe logarithin verſed. ſine of an arc, may be found by the follewing 


Rules. 


Obſerve, That the logarithm-ſine of any arc being given, 
it's complement is had, by putting down what every figure 
wants of 9, only what the laſt ſignificant figure wants of 10. 


I. Log. ſecant=complement of log. co-ſine + 10.0000000. 


Example. If an arc =422 22/ 48” log. co-ſine 9. 8684626 
log. ſecant 10. 1315374 
1. Log. co-ſecant =complement of log. ſine + 10.0000000- 


Example, If an arc =42%22/48” log. ſine 9. 8286886 


log. co- ſecant 10. 1713114 


Co. log. co-ſine = 0.0000739 


3. Log-verſed-ſine-f an are=alog Fnoof jar 173050 


Example 1. Tf an arc 284455 36˙ 3 h 
1 45 22 48 log. line 9. 8286886 
9.8286 80% 
5 30103ooſi TY 
log. verſed-ſine = 9.958407! 7 ; 


Example 2. T an arc 140.2520, . 1 
T arc = 70.12 40 dog. ſine . 93860 4 

9.973569 

10. 30 10300 


_ og. werſed-fine.= 10. 2487590 f 4 


Case XII. F the arc is leſs than 1 12, or greater bb 1 
it's ſupplement 1784 8ʃ, the logarithm-fines are found to every 

ſecond ; which are alſo the log. co-fines of arcs between 88 4 
and 9112: Then the log. tangent and co-tangent of that arc, 
as alſo the log. fine of an arc, whoſe half comes within thoſe li-. 
mits, may be found by the following Rules; and the log. wy N J 

fine Ow. 3. Caſe 11. E 


1. Log. tangent = log. ſine +complement of log. cone. 3 
2. Log. co-tangen t=log. eo-ſine +complement of log. cine | 4 ö 1 


Ex. 1. Req. log. tang. and log. co-tang. of 1 2/ 16, 4 : an 
Log. ſine - -- $:2579580 Log. co-ſine = 9. 9999288 E | * 

Co. log. co- ſine = 0.0000712 Co. log. fine 1. 7420420 
Log. tangent = 8.2 580292 Log. * T 


Ex. 2. Req. log. tang. and log. co-tang. of 13 25 1724". 1 
Log. fine = 8.2659389 Log. co-ſine 9. 9999261 

Co. log. fine = 1. 7 340620 | = 

Log. tagen ar 8. 26601 19 Log-co-tang.=11.7339881 


Note, The log. tangent + log. co-tangent = 20.0000000, | 1 5 


3. L. loot and ſineZarc+1. co-ſineZarc+Tc 10. 3010300 x = 
Or, log. ſinearc=1. fine 2 are co. l co- ſine arc + 1. 6989700. 


Example 1. Req. the log. ſine of 1 140 240. 
1 4 Arc o 37/ 12“ log. ſine g 8.0342 606 
log. co-ſine 9. 9999745 

15. 3010300 


Arc 11424 — log. fine 8.332651 


Example 2. Req. the log. ſine of 19 8 
are log. ſine 8. 6284436 
Az co. log. co-line ©. 0000981 
1. 6989700 
Log. ſine 8. 3275117 
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PROBLEM I 


| ; 14 logarithm B being given, to find it's number b, by the tables. 


Let T be the firſt three, and F the following four figures 
of the fraction part of B; but in the 1o1ſt and 102d chi- 
liads, let T be the firſt four figures : And obſerve in theſe 


WT tables, that T is only in the column ſign'd o, and the F's, in 


| the ſame and nine following columns, belong to it; and that 


T often begins to take place in the line next above, and ever 


04) ends where the next T takes place. 


CASE I. When not more than froe figures of the number b 
are required: Look for T in the column ſign'd o; then even 


== with # is found (in the column ſign'd Num) the firſt four 


figures of b, and the fifth at the top or bottom of the co- 
lumn where F is; the reſt of the figures (if any) being cy- 


> 
_— 
235i * 
Sa, : 
„ 
I : 
"2 . 9 
. 0 . 
1 Xs * v 
o Haz 
Ab 


OY 1 

1 $7. 

If B—=4.3010390; $= 20000 
__ 


- 45% 
e 
"I 


"= 5 
* + J 
AR 
3 
n 
1 
1-0 S 
5 : 
- 6 
- OW 
_—_ 
RE 8 
Av 
7 ; 
5 2 
"a 
"of 
7 
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=4-5386617; b= 34567 
B=5.3617278; 6=230000 B=06.5390133z 6= 3459500 


CASE II. When fix or ſeven figures of the number b are re- 
guired: Put A and C for the next Jeſs and greater logarithms 


than B; à and c their numbers; let, D'= (common diffe- 
rence in the column ſign'd D) CA; A=B—A; dE c-; 
8 a da, wp ö 

and 3=(b—a=) : Then b=a+8; or if A C- B, then 
—_ =c—0. 


Exemple 1, If B=5.5386717 
d'=10 A=5.5386619. a=345670 
A=100 2 r0Q. 3 8 
2125) 100008 g 282345678 
Example 2, If BS. 4971499 
42100 Ao. 4971371 a=2.141500 
A=128 A------128 @----- - 93 
2138) 128000932 0 5683.141393 
Example 3. If B= 6. 4637261 
4'=100  A=6.4637139 a=2908808 
A=122 J „% ˙ „„ 82 
D249) 122000822 2282908882 


; ; | .. CaSE III. Fa given logarithm B/ is not greater than .00902574 3 


it's number / may be found to eight places of figures, thus: 
Put A and C' for the next leſs and greater logarithms than 7, 
(in the 101ſt or 102d chiliad,) 2 and c their numbers; let 
DO -A, ABA, M =- a, and d CETEES 
Then al; or if A=C'—B,, then / -. 


Example. Let Bl = 7. oog 30846 
d'=100 A'=7.003305490 a'=10076400 
Az306 Wn 308 „627 
Di=431)30600(71=8 281007647 1 


Tux Ex PITSATION AND USE oy Tue LoGariT uNMIc TABLES. 


I 

1 

LY 
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CASE IV. When a given logerithm Bis greater than .00902 574, 


and it s number b required to eight places of figures: Let A be 


any one of the logarithms in the 1ſt chiliad lefs, but not be- 
yond .00902574 leſs, than B, and a it's number; put B= BA; 


find # by the preceding caſe z then YS. 


Example 1. Let B 8. 46372612 


21. 46239800 a=29 
P— A=B'=7.00132812 
d'=100 A'=7.00132691 &=10030600 
A=121 A---- - - 121 d--===== 27-9 
D233) 12100027. 9 &+8=b=10030027.9 
He al =b=290888209 
Example 2. Let B=0.49714987 
A=1.49136169 4231 
 B-A=E'=1.00578818 
d'=100 A'=1.00578519 4 S0. 101341 
A=299 &---- -- 299 7 
D428) 29900069. 8 ar = o. 101341698 
85 a =b=3.14159265 


CASE V. Men B is a negative logerithm: Then b is the 


denominator of a proper fraction whoſe numerator is 1. 


Thus, If P=—0.9542425, then þ=- | 
If B=—0.1760913, then = =. 


„„ $ *- 


In a fraflion b==, if it be required that the denominator n 
be a given number; then M=N + B: Or that the numerator m 


be a given number ; then VMB. 


Thus, If B -o. 17609 13, and a= 3600, or b, 
| | | 3609 
N=+3.5563025 


N+B=M=+3.3802112; then m=2.400, and h === 


If B=—0.1760913, and m , or b=Z, 
M=+1.8573325 


M—B=N=+2.0334238 ; tlien z=1098, and þ = = 


I 


CASE VI. Ven B is the logarithm fine, co ſine, tangent, 
or co-tangent of b, a number of degrees, minutes, &c. in any arc; 


Then & may be found as in Cafe 2. LE 


Example 1. If B=9.7958826= Log, fine of b. 


d'=10" A=9.7958646 a=38*40/go" oof! 

7 +6 51 

 D'=263)1800'&.85=&;1"=4., b=38940 5651 
| B Example 


_— 


6 

Example 2. If Bag. 329385908. ſine of 5. 
M = 107 A=y.8 393821 8a=43 4150 00” 
A=38 A ->=- 38 3 _-+1 43 4048 


D'= een 4 TC « b=43 "41 51 743740485 


Example 3. If B=9. 6766687 log. tang, of b. 
d' =1of A=9.6766513, a=25 2% 20% 
"3 4.7 A - 174 9-----+3 12 


D'=543)\1740(3 .2=3"120=9. b=25 24/23" 12 

Example 4. If Bg. i tang. of B. 
d'=10' A=9.90710344 a=38 55 20 
A=23! A=---- 231 + 8.3557 
. Dza3H)2300(5" 2557 =86. 2238550253557 


Where B a given log. line is not greater than 8.32 10269 
= log. ſine of 1 12/: Take A out of the table of log. ſines 
to every ſecond 3 then proceed as before. 


Example 5. If B=8. 2659380 =log. ſine of 5. 
dl 1 =8.2659049 a=1*J/25" . 
A=331 A------ 331 n 
D A141) 33 1. oo. 291 4 84 5217372717724 


If B a given log. tangent is not greater than 83211221 
log. tangent of 1 121: Find the log. co- ſine of þ thus; as 
D/ to A (in the tangents) ſo is D/ to A (in the co- ſines) which 
ſubducted from the next greater co- ſine, leaves the co- ſine of 
5: From B, the complement of the log. co-ſine of þ being 


ſubducted, leaves the log. ſine of þ: Then6 is found as in the 
preceding example. 


IH B= 8.2660119 =log. tang. of b. 
0.0000739 =co. of log. co-ſine. 


8.2659380=log. ſine of 15 3725/1724 


Cs VII. If is the logarithm ſecant, or co-ſecant of b: 
Subduct 10.0000000 from B; the complement of the re- 
mainder is the logarithm co-ſine, or ſine of 5. 


Thus, If B 10. 1315374 log. ſecant of 5. 
9.8084626 = log. co-line of 42" 22/487, 


EK B=10.1713114=log. co-ſecant of b. 
9.828088 log. ſine of 42 22/48). 


Cas VIII. / B is the logarithm verſed-ſine of b: Sub- 
duct 106. 3010300 from B; half the remainder will be the lo- 
garithm fine of 4 þ, which doubled i is 5. 


If B 10. 248 1598 = log, verſec· ſne of b. 
10. 3010300 

2) 19.947 1298 
9.973049 log. ſine of 70 IO 


; WI" Ju 


28140 2725 


Tur ExPLICATION: AND Us of "Us Los Ann, Tanin. 


28 ative: 


III. Addition of Lozarithms. 


. Where the logarithms are all ive, or all negative: = | 
Add as in other ecimal numbers, and eln the lacey ſign = 
to tae ſum. = 


Thus, to +3. 9717 
Add ＋ 1.954242 
Sum +5. 1393338 


—2. 8450980 —2 4771213 
— 3-1760913|—1.778151g 
—6.02 0211893 4791812 = | 
Sum — 83344338 E | 

2. Where the log ei are ſome affirmative, and ſome My | 


mative and negative, and prefix the fign of the greater. 


| ky + 3-6989700 
Thus, to + 4- S909708| 7-3. 4771213 7-0532125 

Add — 6. 4771213 — 2.954242 ＋ 2-4771213 
Sum — I. 7.7781313 |+0-53287 5228788 _ _4-5686362. 8 
— 12. 12.221848 5 
+ 6.120913 
Sum — 457574 : 


3. Where the indices only of the logarithms are all 


—_— 

WS = * 

r * 

2 * 4 

SRP "© 

5 8 * * 2 
2 r 

__ 5 a 

1 YA 

we 

"EY 


Add the affirmative parts of the Jogtrichns, the ſum of the 4 : 
indices, diminiſhed by what is carried from the afirmative Þ E . 


parts (if any), will be a negative index. 


* 
e 
1 


Thus, to 3. 1549020 |Z. [29542425] F .6989700 
Add 4.8239087 3. 62 22775 29542425 
Sum 7.978810) 75535868 4.82 39087 

Sum 5. 4771212 


4. Where the indices have Efron figns : Add the affirms- | | | 
parts of the logarithms, and what 1s carned (if any) add 


* 


to the affirmative indices; then the difference of the affirma- 3 1 


tive and negative indices, with the ſign of the * i 3 | 
be the index of the ſum of the logarithms. S = 


 |3-6989700 

Thus to 4.6989 7004.4 71213 7.346787 
Add 7.5228787 |4.0457575 þ 14771213 
Sum Z. eee, 5. 4313638 


m 79542425 


IV. Sibduction of Logarithms. 
1. Where the logarithms are both a 


Serre or bob ee. 
tive; or the one affirmative, and the other negative: Change | | 
the ſign of the ſubducend, then do as in Addition. 


Thus, from + 5. 1303338 nh: 0211693 [— — 3-47 71213 
Subduct + 1.942425 — 3.17609 134.0791813 
Remainder 3.17609 13 12 8450980 [K o. 6020600 


And, from — 1.778113 [+6 .5228788 2 6989 700 
nge + 4:6989700 |—.9542425 , 
Remainder — 0.47712 13 | - 


+3:4771213 |+2-5228787 = | 
2. Where 


Take the difference between the ſums of the afir- 


'1 | 2 2. Where only the intdices ave both, er either of them — 


ee. Subdut the affirmative, part of the ſubducend from 
e: lat of the minuend, as uſual; and if 1 ĩs borrowed from the 


J 2 0 VIwwuw 


> 
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% 1 
* 
To 
3 7 
8 
* 
2135 
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5 
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_ Thu, if B= T2. 30103001Or, 


r place, add + 1 o the index of the ſubducend, then 
ange it's ſign, and do as in Addition. . 


Thus, from 7.9788107|£6532125|7.3010300 
Subduct 3. 1549020 3.6989 7004.781513 
Remainder 4.82 39087 29542425 2.522787 


And from Z. 22184870. 8228788 [6:6g33825 | 
SBubduct 4.698970013.0457575j4-9542425 
Remainder 7-5228787 | 34771213 9.6989 700 


4 


3 | V. Multrplication, or Diviſion of Logarithms. 


Let the logarithm B, whoſe index is u, be multiplied, or 
iided by m. 


1. When B is wholly affirmative, or negative: Multiply, or 


ivide ＋ B or —B by m, as uſual, and m B, or & B will be 
r or —, accordingly. 


if B=—2.7781512 


* 3 


mB=—8.3344536 


m — —O—ᷣ 4 
m3=+9.2041 200 


Or, if B=+9.2041200, »B=1B=+ 2.3010300 3 
And if B=—8.3344530, 3B=1B==—2.7781512. 


2. When the index n is negative, and A the affirmative part 


7B: Then will »B=—mx+mA, where the index mn 1s to 
be diminiſhed by the number carried (if any) from mA: 
WAnd „B= = ＋ A; which is eaſily taken, if mmeaſures ; 
aut if not, increaſe —# by - v the leaſt number that will 
make up 7 a multiple of m; and prefi v to the firſt figure 


. 0 Revs + 


v 4.4 
= © 


Or, multiply B! the complement of B by m, or 2; and 


e complement of , or 3B, will be B, or 2 B. 


If B=2.6989700 
m 5 


mB=75.4948500 


* 14.3 186305 
FB= 3.463261 


3 5.2958828 
B= 2.948970 


or E=. 2041172 or. B= 12.68 136 

5 : —= 12.813095 
It B=J.9030972; iÞ= 1 5B'= 2.33627 39 
735 —3.3010324 i3B=2.9489707| 5B= 3.4037201 


| | * s | — ** SES - 
Tus ExPLICATION AND Us of THz LocanttiMic Tanlts, » 


VI. Various Rates and Problems, herein ſome 
of the uſes of Logarithms are ſewn. 


I. The Rule of Proportion. 


I. Set down the terms expreſſing the condition of the queſtion 


in one line, and in any order. 


2. Under each conditional terin, ſet it's correſponding one in 
another line. | mY be 

3. Multiply the producing terms of one line, and th: produ- 
ps 2g of the other line continually, take the refut for a divi- 


4 Multiply the remaining terms continually, and let their 


product be the diviſor. 


5. The quotient of this diviſion will be the term required. 


By producing terms here is meant, whatſoever neceſſarily 
and jointly produce any effect: As the cauſe and the time; 
length, breadth, and depth; buyer and his money; ſeller 
and his goods; all neceſſarily inſeparable in producing their 
ſeveral effects. | 1 

In a queſtion where a term is underſtood, and not expreſs'd; 
that term may be repreſented by unity. 

This Rule is ſo general, as to comprehend all caſes' that 


come under the common Rules of Three, whether direct, or 


inverſe ; whether ſingle, or any how compounded. 


Ex. 1. If 2801. ſerves 120 men for 32 weeks: How 
much will ſerve 360 men for 48 weeks? Anſwer, 12607. 
Ei oe L.360 2.55630250 
280 . 120. 32 L.48 1.68 124124 
Q . 360. 48 L.280 2.447158034 | 
8 . L120 3.9208 187g 
80 48 2 132 249488002 
2 120X 32 L. 1260 3. 10037054 


Ex. 2. What is the intereſt of 2750 l. for 292 days at 4 
p“ C., pr An.? Auſwer, 991. 


5 
TOO . 305 . 4.5 
2750. 292. Q 


2750 & 292 X 4.5 


L. 2750 3-43933269 
L. 292 2.46538285 
L. 4.3 0. 68321251 
L/IoO 2.00000000 
1365 343770714 
L.9g 199563519 


Ex. 3. If 19 men can do a piece of work in 198 days; 
In how many days can 171 men do the ſame work? Anſwer, 
22 days. | 


1.23875360 
198 2.29666519 

Lr7t 376700389 

L.22 1.34242208 


m. d. ww. — 
19. 198. 1 0 19198 
re i 171 


Ex. 4. 


r . — 
1 1 "Oy „ 


| Q=249X5-5X112337-3X5-0X3-5 


Ex. 4. If 248 men in 54 days of 11 hours each, dig a 
trench 2323 yards long, 33 wide, and 24 deep: In how many 
days of 9 hours, will 24 men dig a trench 337 + yards long, 


5 wide, and 34 deep? Anſwer, 231 days. 


. 1 2 dl a, L.248 23944517 
248 . 51 112323. 23  L.:s 0.7403627 
24.Q. 9. 3374..53 34 IL. 11 1.0413927 


L. 337.5 2.5 282738 
L. 5.6 O. 7481880 


—— 
. 


24X9X2 3 2.5X3-6X2+3 


Or thus, | E.3-5 | 0.5440680 

1 1 „ 0 „ It on 
i 11 9 >", 1 12 
2486 If 77 hv. 3 1232.5 3.0335770 


24.Q. G 3&4» 2 | L'3.6 1.4357286 
. 248K IXI 1X67 5X28X7X2X 3X3 L 2.3 1.632023 


_ 2X2X5X2X24X9X465XI1X7 L. 231 2.3636120 


Ex. 5. If a reſervoir R, at the height I, diameter of it's 
pip* D, diſcharges V hogſheads of water, in the time T: 

n what time t, will the reſervoir r, at the height h, the dia- 
meter of 1t's pipe d, diſcharge w hogſheads ? | 


R; VH. DD.W.T „DD 
o %  xRXMXT. 


Thus, if the reſervoir R, at 36 feet high, with a pipe of 


2 inches diameter, diſcharges 1 800 hogſheads of water in 15 
hours: In what time will the reſervoir r, at 25 feet high, 


with a pipe of 1 inch diameter, diſcharge 1000 hogſheads ? 


Anſwer, 40 hours, 


Here H= 36 L. VH =5 36 O. 77815125 


3 L.DDP=2L.2 o. 60205999 
Er LT Liz 1.609126 
W = 1000 LY = L 1000 3.00000000 
bb. 25 L'Vvb =3L/25 T.30103000 
"3 on: 1!'gd, =21/; _0.00000000 © 
I = 1800 


L' = 11800 474472749 
40 hours, L.? = Lygo 1.60205999 


TH» f = 


Ex. 6, If a ciſtern of water at 36 feet high, by a pipe 
of 2 inches diameter, delivers 2734 hogſheads, in 2 hours 18 
minutes: What diameter of pipe, from a ciſtern at 25 feet 


high, will deliver 53433 hogſheads in 24 hours? Anſwer, 3 
inches. 3 


1.36 0.778113 

5 ; „ o. 60 20600 

5 d. .. B. L. 2.3 o. 3617278 
Thus, 36. 2. 273% . 2.4 L. 5343.75 3.7278462 
25. W 3343324 HL125 I. 3010300 
6 X2*X 2.3 X 5343.75 1½ 26197808 
CEE — 7 L{273-125 . 365030395 
| | 1. Q. 09542426 
TR. G2. L. Q. 0. 4771213 


Tur ExPLICATION AND Us E of THE LoGARITHMIC TABLES. 


1. Let y be the principal ſum, or preſer.t worth of ſcveral : ” 


equal ſums due hereafter at ſeveral equal times; ” the num- : f 
ber of thoſe times; à the annuity or ſum payable at one of 


thoſe times; # the amount; the rate of compound intereſt  - 


being that of 1 to 1 T 7, where 7 is the gain of 1 J. in one IJ : | 
time: Any three of theſe five terms (2, u, 4, m, 7) being Wl 


given, the reſt are found by the following Table.. 
Where the capital letters A, 


M. R, Sc. repreſent the loga- | 3 5 + 
rithms of the numbers expreſs d by the ſmall letters a, n, r, 6c, } =_ 
A, M, Ri, &c. the complements of A, M, R, &c. Let 5 5 
"=1+7]", b=a—pr, k=a+mr, IAI, ai 


B=1nL.1+r=M—P, CSB, DL. =, E=D+A+M, 9 | 


F. MEA4N' NK. _ 


x=2f—1+5, -H r, ISL. HL. . 


CASE Given Req? SOLUTION. | 


1 4, , 1 n M=D+4 + R! 
2 |p,»nr|m | M=B+P . 


3 a4, p, rm | M=H'+P+A 
4 a4, u, pm M =AL. S =TT ITP 
| 5 % P=D +D+A+R | 
6m, m, 1 D | P=M—B 
„nn p PMI. =I 
8 |arm|p | PEK+M+4 


9 P, u, 1 4 A=B+ D'+P+R E 


10 p, , n E | A=SD'+L.c—1+M_ 
| 

Il n, u, 7 32 A=ZD'+M+R 

12 |p,mr| o | A=D'+M+R 


: , 
13 P. un, | = | a= Ht 


| Ul 
„ r 


1 
15 [a, P, n 7 n= 


16a, u, i xn | n=£4- 
. I7 a, p, m r | R=ED+A+M 
18 p, A, mL. Ir SAL. 


19 a4, u, m 


r 


WWE continuance; b =I TT ITTF, 24P+R LAL. 
I | K* Giv en, n, A, V, „; ret. p. P=D +A+B+R + 2 
2 2. Given, p, u, v, 1; req. a. A=B+Q+ P+R+Df 
reg. 7. 2 2. 


1572 


4. Given, &, p,7, v3 reg. a. 1 r 


_ 3. Given, 2, p, u, 7; 


Z. Leg be the preſent worth of an eſtate in fee-ſimple, 
hoſe annual rent is a, at the rate or gain on 1 l. pꝰ An, 


Let be the number of years purchaſe that will buy an 


3 Wſtate in fee-ſimple, at the rate or gain r on 11. pr An, 
Then NS TN; and RS +MN. | 


65. If an eſtate in fee-ſimple, whoſe annwal rent is a, to 
ommence years hence, is worth p ready money, at the rate 7 
nl. p“ An. Any three of the terms a, p, r, being given, 
oe fourth is determined as follows; putting 4 = If. 


N 2 
Ee 5 


1. Given, 4, 7, „; req". P. Then P=A+R'+2, 
2. Given, p, r, „; reg. a. Then 4=2+P+R, 


„. Then -= AENA 
L. ĩ vr 


3. Given, a, P, 1; req. 


r Gg, Sc. and A i , N Ag, r, 
og“, Sc.) Then A or . ay 

Tp W Af. Wc TI 

rr 7” 7 a 

= » 90 +ve 


| 6. What ſum P, at compound intereſt, in the time N 
{mounts to M, and in the time x amounts to n 


NL. m- n L. A 
L.p — mii 1 X 


7. If the fum Þ, at compound intereſt, in the time 1 


mounts to u; what will be the amount M of th 
. | a ſum | 
the time N? | ”C 


LM = N {.m—Lp 4 L. 
n 


be 


- 
Th 
HR 
8 

* 


7% * 
1 ö R 
» 7 3 E 4 [ 0 
a I Is A 8 
2 | 1 
. To 1 .0Y 
4 4 c 2 3 5 
7 = 4 , 


Taz EXPLICATION WND sT Or TRE Lob NI iNET tes” 


2. If che annuity commences „time hence; let n time 9. If the ſums B, O, D, E, are tb be paid 5, 7,4, 2 yea 


— e 
97 7 or 


* 


e 


f 


{vr {paces of time) hence; to find the time*t when the ſum 
:Þ (=B+C+D+E) may be-paid, without detriment to either 
party, at a given rater of comp. intereſt: Putg =1 +7 amt. 
of 1. for 1 time; py ==, 9" =<, g*=2 p S. 

Of 1. for 1 time; Þ = 72 ==» 5 1 7 = . 


Then 5 #% prep? 
| E 1 


1d. If æhe ſum a, isto be paid at each payment, for # ſeve- 
ral payments; to find the time t, when the whole ſum na, may 
be paid all together, at a given rate r of compound intereſt: 


| | „ Wy un | 
Put O =1+#]": Then ==! E : 


III. 7. -igonometrical Rakes. 


I. In a gbr lined triangle, win Ades are A, B. C, the 
oppoſite angles a, b, c; if, of theſe Jix terms, any three, wheredf 
vne is a. fide, be given; tis required to ind the rest. 


Put [EX 9, V, for the fine, rangent, co-ſine, co-tangent 
of an arc or angle, } being the radius. | 


CAsE I. en the three fides A, B, C, are given. 
Put A, B, for the ſides including the angle c ſought, and 
C it's oppoſite fide ; let D=A—B, or let HITEC. 


| 2C+DX 3C—D- 1 —A F-. 
Then g. 4c = EDD = ,. 


Cas E II. den two fides (A the greater, 
the angle c included by thoſe ſides are given. 
Put M=, and t. M=t.N: Thena=M+N, 
and b M- N. „„ 
Alſo let L. 24 + L. 2B + 2L. g. Ic = 20.0000000 = L.P; 
and 2 L. IF L. 2. Then *L.PF@=L.C. 


Note, If the included angle c is 90; then t. =$ X r, 
lnb =A Nr; and C * A, or =<X( B. 


B the leſs) and 


CRSE III. hen there isa fide and it's oppoſite angle among 
the terms given. Then == : Hence the term wanting 
may be found. | 


Where two ſides A, B, and an angle a oppoſite to one of 
them A, are given; if A is leſs than B, then é, c and C 
have each two values; if A is greater than B, then b, c and 
C have each but one value. 

C II. Is 


* * 


II. Ira Bureir Hear 
te angles a, b, ; any; rer 7 theſe fix terms: 2 1 Fo 
Ind therrefſl, 


0 
| Je, xohoſeofides are A, B. C, their oppo- 


CASE I. 


Given the three fides A, B, C. 
Put A, B, for the ſides including the angle c ſought, and 


Ci it's oppoſite ſide; let D=A—B, or let H=iA+B+C. 
Then 5s. te =v/EXTEDS TED rr = Are 22 . 


5. AK . B 
Given the three angles a, b, c. 


CASE II. 


'For any one of the angles, take it's ſupplement to 180˙, 
and keep it's name, whether 4, b, or c; put a, 5, for the 
angles including the fide C required, and c it's Spout an- 


gle ; let a " let 3 


Lil . 4 27 — — 


If the ne of c is taken, the Rule gives the ſup- 
| FR of C. 


Cas E III. Given two 2 A, B, and the angle c included. 


Note, The marks , ſignify greater or leſs than; and 


here the ſign +, or — annex'd to a ſymbol, ſhews it to be 
Wu or leſs than go". 


1. To find the other angles a, or rb; ( ſage a. } 


| Put A = fide oppoſite to the angle à fought ; 

Letr: c:: f. A: t. M, like, or unlike A, if , or c+; N= Bo M, 

Then. N: 5. M:: f. c: l. a, like or unlike e HM bre . 
Or let b e TS TE Ee: t. N 


Ands ITE: / IB: c: t. M, 145 180˙k. 
Then a=M+N; and * MN. 


2. To find the third fide . 


Let r: c:: f. A: f. M. like, or unlike A, 6 


Then „M: „N:: „A: c C, like, or unlike N, if c-, or c. 


5 Cas E IV. Given two angles a, b, and the fide C included. 
1. To find the other ſides A, or B; ( ſuppoſe A.) 
Put @ = angle oppoſite to the ſide A ſought. 


Let r: C:: f. a: tm, like, or unlike a, if C, or C; n=bon m. 


Then „n: m:: f. C: f. A, like, or unlike x, if 4 , or a+, 


Or let 4 TFF: :: 44 20: . N 
Ands/ja+b:1a—b::t.4C:t. M, if a＋ 5 1805. 
Then F= MTN; B=M—N. 


Tr TxpireaTION * Usz OF ru Lon ruf Tal. . 


Let v: 5 C: l. : , likce, or unlike a, if "+2 or C+i n=boril 


one of them A. 


Let 5. A: S. a.:: 5. B: 5. 5 I, both true values of x 


2. To find the third angle c. 


like leſs 


244716 e a, if m be greater 


Then 5. : f. u 5 than 3. 
CASE v. Given two Ales 4 A, B, and the be angle epi 10 : 


1. To Pr the angle b PE. to the other fide B. 


2. To find the angle e included by A and B. 


Let : H B:: l. a gt mn, Uke, or unlike B, if a—, or a +. BY 
And t. A: t. B:: m: d n, like, or unlike A ah 
Then c in + u, both true values of c. 


3. To find the third fide C. 


Let r: Ha :: f. B: f. M. like, or unlike B, if 2 , or a+, 21 
And B: A:: Mtg N, like, or unlike A, if a —, or a+. 
Then C=M + N, both true values of C. YH 


But if A is equal to B, or to 180% B, or is between I þ& 
B and 180? — B: Then 'tis 5 like Bonly; and, if B is 


like 


I unlike 3 4, tis c m Tu only, C=M + Nonly. 


CaSE VI. Gruen two og a, b, and the fide A, * be : | 


to one Yf them a. 


1 . To find the fi. 4: B oppoſite to the other angle b. 
Let 4. 4: 4. : 4. 5 5. FT, both erue values of B. 


2. To find the fide C included by a and b. 


Let 7: 4 5: : t. A: f. M. like, or unlike b, if 4 —, or Ak | ; 4 
And't.s't3:: Ms. NIX; both true values of N = 
Then CSM N, if a is E 5. 


3. To find the third angle c. 


Let 7: A:: f. 5: t m, like, or unlike 5, if 4, or 4. 
And /h: Ja:: S. m:. n ꝓ; both true values of 2. 
Then c=m &n, if a is S like 


unlike 3 b. 
But if A is equal to B, or to 180* 3, or is between 


B and 180 B: Then B unlike 5, and NA. ++, are im- 
poſſible. | 


· 


Note, If two fides A, B, and their pot te angles a, b, art ; ; 
given; the third fide C, and angle c, are readily found thus : Wi 


5s. 1a -: 6. 14 LY: t. 14 — 6. 10. 
4E 1:1 1henT: tc. 


755 
1 
« ; 
— 
* FO F 
Fix 4 
7. \ * 
III 1 £ 5 
Nx | Hh : 
f 


9 I ues b,, 
» 1 

= the following table. 
A : .cc. Given. Requit d. | 


2 WH irs oppofite angle, 


1 able: Obſerving, inſtead of N to take © 
Io ſupplement; and inſtead of Hke put 
ke, and the contrary, where the 8 
ef H determines that of a ſide or 


TE errut ATION AND UsE or THE Los at174rM 10 Tar. 


II. I. 4 ſpberic triangle, des one of the. angles. If 90 
»rees, Hits oppeſite ae B, P the other 


their appofite angles; any two 
e terms being given, to find the 


. the caſes, with their ſolutions, are as 


SOLUTION. 
F“ - ks 
r: H:: 1B: D P, if H t. B. 
FB: T:: H: LEE 
Z MRE SE: 


: . H: . FAT. en e. 
1. : Up, if H Lune t 5 


7 


. 


N 
8 WV 
A. 


„ o 


rs: 4 F, both true. 
25) : FH; if e 
$068 Sb, 

2 1. B, le z 


+ us 
N. 


- * 
— — ” 
* 3 - 
i 


— 


+ 
5 
. 


SSS 
R 2 os oe om. 
. 
8 


In a ſpberic trian . where one of the fides is 9 Þ AY: 
15 ol 1 B, . the other angles, 


the caſes, with 


ite fades ; 
I Ae the preceding 


| bei. ſolutions, are as in 


is to be determin d. 


IV. M. ;ſcellaneous FOE 


1. I a, b, be the latitudes of two places on the globe ; x, b. 
eir diſtance in degrees from the ſame pole; A, B, the log. tan- 
eents of ta, ib); put m = 8 of 
em; T. log. tangent of the. angle c, made by the rumb line 
vrougb thoſe places and 
BE inder of thoſe places; L = log. of I; N = 3.89848 96; 
WR — 10.0000000 : 
eelation between the latitudes, lon ns, and bearing of . 
choſe two places. 


A and B M = log. 
the meridian ; 


Then R+E= M+N+ 7, expreſſes. the 


Put d = diſtance of the places; D log. of d. 
3 = difference of the latitudes; A = log. of & 
C = log. co-line of c. Su 


1. Given, 4, J, J; Reqp. e, 4: ThenT = N + N+ 
+R; and D= A+C'+R. 


D= 


Diff. longitudes 12 


| 728 1 H, if B Tae 7. | 
5 [B.P 7 P:: TB rb, like . | 
+ os B: :fP: 2 like. P. ons...” 
75745 4D: N 7 if Ta + 
bp J. P: 7 5: SB, li 
. — —.— SP, like . 5 


angle; ; or where that of 
| Ship's latitude JZ 17 N. 


= difference of the 


S. * * f : ; | | F | 
Example. Required the and . the: a 


Madeira, (in latitude 32 *17'N. pier 17*22!/ W.) from tlie 
Lizard point, (in. latitude 4955 N. . 5 a 


42 232 17'; 44 2675 4357 24 28 37730 Ag. 7412156 
5 49 85 Ugo 55 % 2 2 30 B=9.5020477 
J =1738=1058m.- * o. 1791679 


= 12 8=728m. 3 
— . 7467398 

5 A= 3 3-0244857 2% = ;— - 1015104 
C'=10.0507651 (c<=3S. 27 100 W. L =2.8621314 

| 3.752508 42 1189.2 miles ._R=10.0000000 
8 7103818 


2. "DH «£5 Req". 1,4. ThenM+ N+T—R= L. 


: [ and &+C'+R=D. 
5.5: HT, both rue. * 


ample. From latitude 49*55' N. longitude 5614 W. a 
vip 8. N. 100 W. until, by obſervation, ſhe is in lati- 
tude 32 "I Req! the ſhip's longitude and diſtance run. 


4 4=32*17; d = 57" 47; 1% 28517300 Arg. 7412156 


b= 4955; V=40 5; #=20 2 30 B=9.562047y 


J = 17 17 38=1058 m. _ & 3. 0244837 , M=0.1791679 

= ps C R=0.0507651 . 2532602 
Diſtance 1189.2 miles Es 752508 Nr 3.984896 
Long. went from 5 14/ W. 729.2103816 


8 W. u m. LS 2862131 
Ship's longitude 17 77 22 W. . co 


3. Given, ö, c, d: Required a, mega 
hence þ and i are given 3 and MTN TRL. | 


Ex xample. From Hiicude 4965 N. longitude, 3 147 W. a 
ſhip runs S. 27 10, W. 1189.2 miles: Required the ſhip' $ 
atitude and longitude. 


Lat. went from 4 49850 N. 
Diff. latitudes 


W 1189. 2 m. D=3.0752508 
c=S. 27 10 W. C=9.9492349 
17 38 S. = =1058 m. "2 8=3-0244557. 


a= 1% * 43/3 1a'=28*% 1/30" r r=9. 7412156 


1994 555 N40 53 15 = 0 2 30 B29. 5620477 

 m=0.1791679 
1 went Gn 5 "214 W. M = 1.2532602 
Diff. | longitudes 1 . N = 3. 8984896 
Ship's longitude 17 22 W. T= 9.7 103816 


1 7 L=2. 8621314 


II. Lei t- ſemi-axis of the earth, c = — of the 
equator , M, mv the meaſures of a degre of the meridian at the 
given latitudes of the places P, p; 8, s the fines, S, S/ the co- 
fines of thoſe latitudes, 1! the co-tangent of the latitude at P, 1 
tabular radius, A Ms, amt, B = 188, b 3 5 , N= 


A-a A— 2 


TSS, n AN. 
8 V1 +# + , or = 


ant, 
VI. 


. 4am Oe we aps. * 26. o 
LPs. wit © "IC. < = 


—— PR SLY — — 
- — 


4 ry 6 EY * - _— = 
2 ee — n — — _ — - = 
— v ———— «— ¹enm CC - — — 
_ - _— 
my Py * 


— — — —— — - 
4 2 - * 
— 22 — — .  o—_—_ 
— — = _ * Ju 


* * 
— —-— . 2E—Uä0 — 


— 46.77 5 


k 
N. 


III. In a grven latitude, atyu given lime of the year, obſerv- 
ing the:times by a Clock, when the ſun had equal altitudes. in. the 
{forenoon and afterneon ; .to find at what time, by that clock, :the 
ſun paſs'd the-meridian. ; 


Let L = latitude of the place of obſervation. 
D = ſun's diſtance. from. the pole at noon. 
T the time (7) between the obſervations, in de- 
| grees, Ge. 
# = + the variation of the ſuri's declination in that 
time (2) in ſeconds of time. | : 
M= middle time between the obſervations, or 47 
added to the time of the morning obſervation. 


Nut Nl. A like T, and, BD GA. 


B xvT : 
Then 3 = z = N, ſeconds of time, will be the 


correction or interval between M and the grue time of 
moon. : | 
And M-+ N = time, by that:clock, when the ſun was 


on the. meridian, if in J Tens 2 ſigns, 


IV. In .a-channel of running water, whoſe breadth (b feet) 
and velocity of it's fiream (V feet in 1") are given; to determine 
the quantity of the fall (f feet ) occaſion d by an impediment that 
Fakes up p. feet of the breadth of that channel. 


Put A=2.1913861, B= 0.0757207, -C = _ „CSL: 


D=2xB+C=L 4. | 
Then Lyf= L.d—1 +2Lv +4 =log. of the fall in feet. 


Example 1. If the breadth .3 = goo feet, the peers take 
up 706 feet p, and thevelocity-w of the current above the 
obſtacle 3 feet 2. inches. in 1“ of time, as at London-Brigpe. 
Here c = L. 900=2.9542425 LA 11. 4698220 
4 = 34 L. 194=2.2878017 

L.c=C=0.60604408 
Bo. ogg 

B + C =0.742 1615 

L. d DS 1. 4843230 


* 
. -” o 


A=2.1913861 
L.f=0.6024128 
if =4-5903 5 feet. 


=4 © 7 3558 


&=30.5 


Example 2. If b=1220 feet, P=400 feet, vg 21 feet in 
x" of time, as at Vgſtminſter-bridge. | 


Here = 325 L. 12 20 3.0863 598 
9 21 L-820=2.9138139 
L. c= CO. 1725459 

B=0.0757207 

B + C=0.2482666 

= 3-1378#3 L.d=D=0,4965332 


2L.v=0.7958800 
A=2.1913861 
Lf=T.3170970 
F. 2075 feet. 
=2.49 inches. 


1 = 3 feet in 10 L.4—1=0.3298309 


2L.v=0.9542425 
A=2.1912861 


Lf=1.4754595 


f=0.298854 feet 3.58625 inches. 
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dent of the barrel; cobat number n of rotes or turns ff ibe 5 | 
Pump, will rarify the arr under that receiver, t times more than 
that of it's natural ſtate. 9 


3 
21000. Hereg =() 20. 
And u = 


Height a from whence a body will fall, in the time that pendulum 8 © 
performs it's oſcillation. E 


is alſo given, in ounces, pounds, hundreds, or tuns. 


457466620 ; T 5. 4456320. 


V. In be air pump, F r= couteut of the receiver, bc q 


_ . — F deere 0 . wy i e - 2 ; — 4 : 1 i : ö 
Example. If r 720 cubic inches; 52 36 cubic inches; J — 
521.3222193 Wi 
D=1.30 10300 9 ” 8 


6 8 4 $4 
P — * 0.021 1893 = 
_ a 


y % —_ 30000 41 : 
| = 44 ſtrokes. 


VI. The length N of a pendulum Being given; to find be 


rl 4 " © 
_—= | 
—_— 
1 af 11 17 


r 
r 
We 


Put N=1.6146883. Then L.z=LAÞ+ N. | 


2 - 
Sb 

* . 
* Ld 

F "2 
Ad TA 
WH". 

Y * 


_— 

Sr 

\ * 
"If 2 


Example. At London, if the length A of a pendulum that 4 | : E 


performs one vibration in a ſecond of time, is found ty 


126 


be 3 9 —.Inches, L. A 1 5 9 2465 3 3 1 [ 
NS I. 6140885 ai 
L. æ = 1.206 5540 ij 


3 
„ 
8 


85 


* 46.0899 =16 : 1 ;5 nearly. 


69 5 
BR, 2 
8 75 
7 Fa 
MN 8 
8 1 
„ 
Noel 1 
Rs 
8 
"= 
2 
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VII. In any of the bodies named in the annex'd table: | 


1. If the magnitude m 1s given, in cubic feet; it's weight w I 55 


8 


1 

34 IN 

78 l 
„8 Wo 
8 2% 
F a F: 
5 

3 


Let N be the number of the body; Pg 2.7968 800; H 


Then L. ounces L. m NM; Law pounds Lm N. P. 4 : 


2Lav=1.0012047 


| Plate-braſs | 


L. I =0.3298309 


BopiEs. [Numeess| YG 
_—” 2” . al 
Caſt-brats 3.925054 
12 3-8833775 in 
Common ſtone! 3. 397940 
Portland ſtone | 3.362 105 ] 
3:9318137 || Dry Fir 2.7403627| 
Example. If a ſurface of 480 ſquare feet, is to be cover'd 
- 1 - I _ v 13 N | 3 n 
with copper (zof an inch, or) 7 of a * thick ; how many 4 
hundred weight of copper wil ſuffice : N= 39542425 > 
Here n=(= X 480 =} 5 cubic feet; L. m -0.6989700 7 
L. = 13998745 


Bopizs. 
Fine gold 
| Standard gold 
Fine ſilver 
| Standard ſilver 
Lead 
Copper 


| NUMBERS. 
4-2931415 
42761860 
4-0449707 
4.0226345 
| 4.0530382 


10 = 25— hundred weight. 
2. If the weight w is given, in ounces, pounds, hundreds, o 3 
tuns; the magnitude m is alſo given, in cubic feet. is 
Put NM, Pl, H, Y, for the complements of N, P, H,T. 
Then L.m=L.w ounces + N'=L.w pounds + N' + P'= 8 
L.w hundreds + N' H= La tuns + N' TL. = 


WES 
HY 2 
Ss wow 
er = 
Be.” Ne 
: x 
9 1 
1 oe 8 x 
po PLS C 
9 7 4 % 
4 * 8 
8 * 
0 ) 
4 - 
be - 
= * 
» 
a 
N. 
3 
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Exunple. In ſeveral pieces of marble, weighing together 


] 5 ; d tuns, how many cubic feet ? N =45 68 6362 
| T '=4.554.3680 
9 m=132= cubic feet. L. m2. 1230042 


vm. 5 4 right-lined triangle, whoſe fides are A, B, C, 
ei oppoſite angles a, b, e; let R and r be the radii of the 
rccumſcrib'd and inſcrib'd circles, H=+34+B+C, Marea, 
height from C the baſe, Q 1. 2041200, E=T1.6989700 
og. ſine, N= L. N ATL. E BTL. HC, INN AL. H. 
i ; Then L. R= L. AT L. B ＋ L. CA X. L. TSI NT LH. 
E 1 L. p ML. C. 

L. m IMT L. HL. CL. p. 

L. ATL. BAL. CT LRT 72 
L. 4+ L. BTS. c- Io. oooOOOO. 
22L. AAS. S. c Sa E. 


655 'N. To find the area m of the common Parabola whoſe ſemi- 
ainate is y and abſciſſa x. Put N= T.8239087. 
Then L. n = L.2y TL. x + N. 

RX. Let d be the diameter, r the radius, c the circumference, 
be area, of 2 circle. Put IT= o. 4971499 (the log. of 
e circumference 7 of a circle whoſe diameter is 1,) C= 
89007901, D=1.1961199, Po. 798 1799. 

Then “L. =L.d+I1= Lr ＋ P. 

And L. n = 2L. c +C= 2L. d D = 2L. r AII. 
Acbimedes, by his computation, found, that if the diame- 
of a circle be 1, the circumference muſt be leſs than 32, 
greater than 328. | | f 


/ 


5 Ludoipbh van Ceulen, by a more exact computation, carried 
co the 35th place of decimals, found that if the diameter 
r, the circumference muſt be more, but not an unit in 
laſt place more, than 3.14159,26535,89793,23846, 
2-4 33,32279,50288. 

Mr. Machin, by a computation even yet more accurate, 
rried on to the 100th place of decimals, found, that to 
e lame diameter, the circumference muſt be leſs, but not 
unit in the laſt place leſs, than 3.141 59,20535,89793, 
28 540,20433,83279,50288,41971,69399,37510,58209,749 
59230,781 64,062 86, 20899, 86280, 348 25, 342 11,0680. 


XI. 1 a Circle, whoſe radius is r; to find the area m of the 
ent on the arc of A degrees. Put s S tabular fine of A, 
22.241874, La=LA+N. 

Then L-z=L.+4a+5+2L7, if A 180 degrees. 
Note. That if 2y = chord, v height or verſed-ſine of A, 
che radius 7; and any two of theſe three 7, y, v, are the 
_ ly terms given in the queſtion, the third is given, as alſo 
arc A degrees, and it's tabular ſine 5; for 2r =2 + v, 


2 - = tabular ſine of 3. 


* 


I 3 | 
| Example. If y = 48, v= 24 inches. Then r =603; 


L.Z+10,0000000 =9.9030900= log. ſine of 14, therefore 


A=(106? 15! 36" =) 106.26 deg. 


L.A=2.0263698 a=1.854587 L.ia—s=7.6505921 
N=2.2418774. s$=0.960001 2L. T.. . 3.5563025 


L. a O. 2682472 4— 5 0.894380 LM. . . 3.206894 
44 —5 0. 447293 m= 1610.25 ſq. in. 


If m is put for the area of the circular ſector on the arc of A. 
degrees: Then Lm=LiA+2Lr + N. 


XII. In the Elliphis, whoſe ſemi-axes are t, c, the ordinate y 
perpendicular to t, the abſciſſa x beginning at the center; any 
three of the terms t, c, y, x, being given, the fourth is alſo 
given, (From yy t t—xx;) and from any three terms 
given, the area m of the elliptic ſegment, terminated by the curve 
and 2y, is thus to be found. Let = = tabular co-ſine, or = 
tabular ſine of 14 degrees; s = tabular ſine of A degrees; 
N=2.2418774; L.a=L.A+N. Then L. n L. Ia TSL. c. 

Example. If t = 60, x= 36, y=16. Then c = 


Vit—xx © 
20, tc=1200, L. + 10.0000000 = 9.7781513 = log. co- 
ſine of 14; therefore A= (106? 15! 36 ) 106.26 deg. 


L.A=2.0263698 a=1.854587 L4a—s= 1.0505921 
N=3.2418774 So. 960001 Lc .... 3.0791812 


L. 2 O. 2082472 a—s=0.894586 Lm.... 2.7297733 
14 = 0. 447293 M= 530.75 
Tf m is put for the area of the elliptic ſefor, from the center, 


on the curve whoſe double ordinate is 2y. 
Then L. n SL. AL. ic N. 


XIII. In the common Hyperbola, «whoſe ſemi-cxes are t, c, the 
ordinate y perpendicular to t, the abſciſſa x beginning at the 
center; any three of the terms t, c, y, x, being given, the fourth 
is alſo given, (from yy ==xXXX—tt;) and from any three 
terms given, the area A of the Hyperbola, terminated by the 
curve and 2 y, is thus to be found. Put m , M= log. 
of n, N=0.3622157, T=xy, L. SL. M L. Fc N. 

Then A=T—S. 


Example. If x = 50, y=24, t=30: Then c= * 18, 

m =, M= (L. o. 4771213, L. M=. 6786288 
eie, . L. c 2. 7323938 
„ Ngo. 3622157 


A=(T-S=) 606.75 L.S$=2.7732383 
XIV. Let m be the area of the convex ſurſace of a right 

Cylinder, d the diameter, c the circumference of it's parallel ends, 

h the height, Put Il o. 4971499. 
Then L. n L. d＋ L. IA II L. c＋ L. b. 


D XV. La 


14 


XV. Let m be the area of the convex ſurface of a right 
Cone, s the length of it's fide, d = 2r the diameter, c the cir- 
cumference of it's baſe. Put N=0.1961199, Il o. 4971499. 

Then L.m=L.d+L.s + N= L. TTL. H= L. c+L.s. - 


XVI. Let m be the area of the convex ſurface, s the length - 
of the fide of the fruſtum of a right cone, D, d the diameters, 
C, c the circumferences of it's parallel baſes. Put N=0.1961199, 


Then L. m. L. Bd L. N= L. Ce L. 5. 


XVII. Let m be the area, a, b, c the angles of a ſpheric tri- 
angle, on the ſurface of a Sphere whoſe diameter is 2r. Put 


x=a+b+c—180), N=2.2418774-. 
Then L.m=L.x+2L.r + N. 


Example. If r= go inches, 4a 2 130, b=40? 30, c=290%.. 


Then x= (19 30ʃ =) 19.5 deg. L. x =I. 2900346 
21. =. 3979400 

N=2.2418774 

Mm —850.85 ſq. inches. L.m=2.9298520 


XVIII. Let A be the ſurface, B the ſolid content of a ſphere 
whoſe diameter is d Dr, the circumference c. Put Io. 497 1499, 
I. 189986, CI. 5028501, (Z. 2275490, Rr. oo 2099, 
No. 62208 86. | 

 ThenL.A=2L.dþ+n=2L.c+C=2L.r+K. 

And L.B=3L.d+n'=3L.c+C'=3L.r+&. 


XIX. Let B be the ſolid content of a ſpheroid, whoſe axes 
ere t, c. Put iI. 7189986. Then L.B=2L.c+L.t4-n. 


XX. In a Sphere whoſe diameter is d=2r; if A is the con- 
dex ſurface, B the ſolid content of a ſegment whoſe height is v, 
diameter of it's baſe d S 2%; any two of the terms r, v, p, being 
given, the third is given (from pp= 2rv—vv;) and from any 
two terms given, to find A and B. Put 1=0.4971499, 1.2 
1. 7189986, RSO. 0200286, Ro. 798 1799, DSI. 1169386. 

Then L. AL. TL. HIL. dL. v II. | 

And L.B=L.39+4vv+L.v+D=L.3:t4vv+L.v fn“. 

=L.z3r—+2L.v+R=1.34d-2v+2L.v+1. 


XXI. In a Sphere whoſe diameter is dar, let A be the convex. 
furface, B the ſolid content of a fruſtum, the diametcrs of whoſe 
parallel ends are Da R, gt, and height h. Put lO. 497 1499, 
KO. 798 1799, MI. 1169386, M. 1961199. 

Then L. A= L. d L. HII L. IL. „R. 

And L. BSL. 3 DD +399 . Y. 

L. RR f ATL. YAM. 


In ile Spberoid, whoſe ſemi-axes are t, c; 
L.B=L.3DD+399 fL. AI. S LN. 
IL. KA. t+2 HL. b+L<+M. | 


Tur ExPLICATION AN Usz or THE LocARIT HMI TABLES. 


gular 


XXII. Let m be the ſolid content of the fruſtum of a renm 
Pyramid with parallel baſes, A, B the fides of the greata 

baſe, a, b thoſe of the leſs, their diſtance h. = 
Then L.m=L.2AB+2ab+4b +aB+L.3b. Hence 


1. In the fruſtum of a ſquare Pyramid; 4 
L.m=L.AA+aa+A0+L Ib L. a AL. 15. 

2. In ihe Priſmatic Medge; LL. IIZ TI. 25. 
3. In the rectangular Pyramid ; L. m SL. ABAL. 1b. 
4. In the Parallelopiped; L. SL. ABL. b. 

5. In the Cube; L. m3 L. A. | L | 
6. In the Cone, whoſe height is h, diameter of it's baſe da 2 1 


o. 0200286. SE | 


Then L.m=2L.d+L.þ+D=2L.c+L.b+C=2L.r+L.b4R, 7 9 | 


7. In the fruſtum of a Cone, the diameters of whoſe wid 2 
(parallel to that of the Cone) are D=2R, d ar, circumferenc; 
C, c, heir diſtance h. Put A=1.4179686, K 2.4.236689, 

Then L.m=L.D+4*—Dd+L.b+A=L.&F Cc L. YAL 


0 
z 


+. 
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8 

by = * 
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8. In a Cylinder, whoſe baſes are parallel, diameter d, c 
cumference c, length h, Put D=T.8950899, C= 2. 900% 
K = 0.4971499. | = 


XXIII. Required the ſolid content -m of the part of a Cn, 8 
next the vertex, cut off by a plane oblique to the baſe, the diam 
ters of the circles parallel to the baſe, thro* the upper and lou, 
points of the ſeftion, being D, d, their diſtance h. Put N= 
I.4179686, L.A=ZxXL.D+L.d. | 5 

Then L.m=L! D-d+L YAL. AV. 


XXIV. If the fruſtum of a Cone (the diameters of ub 
baſes, parallel to that of the Cone, are D, d, height h,) is cu 
a diagonal plane; the ſolid contents M, m, of the greater and 4 
ſegment, are required. Put Mel. 4179686, L. AS LDL 

Then L. M= L. D- 4 +L/ D-d+L.b+N. 1 

And L. SL. Ad; ＋ 1! D-d+L.b+N. 


XXV. Required the ſolid content m of à Parabolic Com 
the diameter of whoſe baſe is d Sar, heigbt h. Put D'=T.5940;98K 
RO. 1961199. == 

Then L.m=2L.d+L.h+D'= 2 L. Y L. AR.. 


XXVI. Required the ſolid content m ef the fruſtum 7, 
Parabolic Cenoid, the diameters of whoſe baſes, parallel to thi 
of the Conoid, are D=2R, d=2r, diſtance h. = 

Put D'=1.5940599 Kl go. 1901199. EE 

\ 1 
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al9-9521787 


9.9521892 


24 


952168 
412952 3 


9-9521578 


9-9521055| 


9-95 20931 


9-952084 


IO 


IO 


228529105 6955183 


6984.695994 
oc - 6960470 
105 
104 
105 
104 


9.69525 38 
695308 
Tog(9-2953590 
99522519 1069.5954125 


5[9-0957298 


5980421055 


> 


329 
330 


695 2009 


529 
529 
329 


6954654 


> he 
3-9 
> Hot. 


6955712 
9.950240 
9.695679 


822 
528 
329 
529 


9.695782 
9.695835 
9.695 8884 
9.095941 


(SS) 


$29 
528 


9.69009g8 
9.6961 527 
96962055 
9.6962 5 84 


9.95 20742 
9.95 20637 


9-9520532 


— 9.95 20428 


219-95 20323 


9.95 20218 


105 
105 


104 


10 
10 


1045958783 


9.6963112 


TO 
528 


3229 
528 


9. 6963640 
9.6964 168 


528 
528 


10.3053814 


10:3052755 


30.305 2407 


10.3052226 
10.3051696 


530 10.3050638 


10.3047991 


10.3049050 
10. 30485 21 


10. 3047462 
10. 3046933 


10. 3046404 


10.304587 
10. 3045 346 
10. 3044817 


10. 30442885 


10. 3043760 


10.343231 


10. 3042702 
I10.3042173 


529.3041645 


52910. 3041116 
528010. 3040587 
529.3040059 
52810. 30395 30 


10. 3039002 
10.3038473 


10.3037945 


10.3037410 
10.3030838 


9.6964697 
9.6965 225 


528 
528 
528 


10. 3036360 


52910. 3035832 
10.3035303] © 


9-9520114 


9.9520009| 
9.95 19904 


105 


10 


105 


6966281 


9.6967337 


929519799 


3 9.95 19695 
30.95 19590 
249.2819485 
319-9519380 


IO 


105 
105 


6967865 


9.596809 528 


528 


— 
528 


6968393 
6968921 


99519275 


10 
105 
104 


928 
528 


9.696997 
9.6970 505 


222519171 


9.951896 


551 
| 
9.9518856 


319-9518437 


9.9518751 
9.9518646 


IO 
IO 
O 


I 


10 


105 
105 


6971032 


9.697 1550 
s 9.6972088 5 


— 94456528 


528 
3 
528 


103034775 
10. 3034247 


10.3033719]30 


10.3033191 
10.303 2663 


10.3032135 


10. 303 1607 
10. 303 1079 


9.697261 5 


9.6973 143 
9.697361 


9-9518541 


99518332 
9.95 18227 


9.9518122 
9.9518017 
9-9517912 


| Sines 


104 
105 


105 
105 
105 


105 


Dif. 


.6974198|— 


9.6975253 
90975781 
9.097630: 
9.0976835 


.6974726|; 


10. 3028440 
10. 3027912 


10. 3027385030 


10.302685 


10. 3026320 
80 3025802 


10. 3025 2745 


19.302474 
10. 3024219 


10. 3030551 30 
10. 3030023 


10. 3029495 
10. 3028968 


96977303 


Co-Tang. 


10. 3023692 
10. 3023165 
10. 3022637 


Tang. 


109.65 73386 
2009.65 13806, 


40 


63 "Deg. 


| 1 J Co-Sines 


1. Co Sincs|nje| Tang. | 


9:9517914—(g.697736 


219-95 17807 
9-951770 


2019.6501182 
309. 650 160 


19-9517597 
9-9517492 
9.9517387 

9-9517282 


9-9517177 
9-9517072 
-19-9510967 
9-9516861] 
9.9516756 
9.9516651 
2k ĩ—ö—rr1i:f 
9.951654 


— 


5 
9.097789 
059.6978417 
9.0978944 
9.0979471 
9.097999 
9.69805 2 


9.0981053 


105 
105 


9.982106 


9.598265 3 
9.6983 160 


4009.650202 


5099.650244 
99. 6502868 
109.6503289 
9.503710 


22 
42109. 
42209 


21 


99515915 
9.951581 


299.6504131 


6504553 
9.6504974 


9815704 02. ; 


9.0984214] 
[6984741 
.6985 267 
95985794 
9.69863 21 
9.698684 
9.0987 374 

10 
108 3-0987900 


9-9515599 
9-9515494 


34] 29.6505 395 


9.6505816 
9.650623 
300.6506658 


40 9.650779 


509.6507 50 
9. 6507920 


37 


9.9515389 


10517 


3 
1062 — 


99515283 
99515178 


—19-9515073 


105 ©9905 33 
105.6991089 


2009 ·95 14862 


19.95 14967 


at 9.0992111 


4 


421 
42019-9514540] 
421129514441 


7119-9514757]; 


9514651 


4210.95 14335 
4209.95 14230 


105 6 
106192995794 
——[9.0996320 


42 


4210.814124 


99514019 


527 
527 


9.6981 580527 


9.698 3687 


, | 
Dil Co Tang. 


10.302263) 


10. 3022110 
10. 3021583 
10. 302 10506 


10. 30205 29 
10. 3020002 
189.3019474 
10. 301 8947 


10. 3018420 
10.301 7894 


77 


10. 3012626 


27 


26 10. 30105 20 
[10:3009994 


9.6991585 5 


526 10. 300946750 
26010. 300894 1040 
10. 3008415 30 


20 


526 


105 
1060 
105/5997371 


| 


— 


3-9513492 


105 


8 


9.699894 
9.6999474 


309.65 14226 


—ͤ9513386 
9.95 13280 
2283128 


105 9.70005 26 


429.6 514646 


509.65 1506 
99.65 1548 


9.65 15906 
9.65 16326 


9.95 1306 
9.95 12964 


20 


9.7002 102 


9512858 


420]9-9512753 
419 


9.-9512047 


9. 


420 
420 


65 1804. 


9. 7002628 


— 998423 Jo; 


7060221051 
9.7001577%5 


525 


110.3004732 
52600. 30042061 
10. 3003680 


10. 3003154 
520010. 300202940 
9.0997897 261.3002103 


325 


[10.3001577 
10. 3001051 


10. 30005 26 


23 


9.700367 


923128541 


9.700420 


9.6518424 
9.0518843 
292.6819263 


420 


419 
420 


970031 52 


325 


9.95 12436 
9.951233 


9.951222 8 


9.981211 


4009.65 19682 
5009 20101 
9.65 2059 21 


1 


9-9512013]10 


9-9511907 


4 
4199951180205. 7007 880 
4209.951169 
2.271169 — . 2008930 


PH Sines Pil Co. Tang 


106097005 254 


9.70047 29 


10. 3zoooooO 


10. 2999474 
10.2998949 
10.29984.23 
10.2997 898 

10. 2997372 


10. 2996847 
10. 2996321 


522225225 


5192995271 
10. 2994746 


9.700578 


106 


9.7006830 
105 


10609. 08405 


9. 7006305 


10. 2994220 


22287375 


10. 2993695 
10.299311 7040 
10. 2992645 


10. 2992120 


10. 2991595 
10.299100 © 


Tang. 


63 


Deg. 


40 


-] 


— 


{| Sines | 
|-019.65 20521 


10 9.65 20940 
20.65 21359 


209.6523873 


309.65 21 228 
4009.65 22197 
5009.65 22616 


99.5823035 
109.5523454 


3009.65 24292 
„ ee eee 


419 
10 
10 


40.652471 
100.65 25960 
209.65 26385 
30.65 26804 
4009.65 27222 
509.5 27640 


50 56545129 
65 26548 8 


41 
I 


415 


41 


109.6528477 
2009.652889 5 
3425.529315 
40.552732 
5009.65 301 50 


. 


47 
48 


49 


09.65 30568 


100.65 3098 


309.6531822 


2000. 65 3 * 


10 
418 
418 


418 
418 


14c[9-053224c 
509.6532657 

099.65 33075 
109.65 33493 
2000.65 33910 
300.65 34328 


117 
1 
418 


418 


443-05347 
50 36770 
9 .6535581 


418 


4 


169.6335998 


409.6537250 
GC 9-05 8 
13.05 38084 
1009.65 38501 
2009.65 38918 


199.6539752 
509.6540169 

009. 65405 86 
109.6541003 
200.6541420 
309.6541836 


2173-03 30415], 
399.6535833 


— ————— ——— —— 


309.6539330 


417 
41 
18 


417 
417 


— 


— 


+17 
117 
417 


17 


400.6542253 
500.6542670 
90.65 4.30836 


100.5543 503 
200.5543919 


309.6544330 


400.6544752 


O 


5000.65 45 168 4 
909.5545884 


J 


Co-Sines 


41G 
418[9-9509897 


9-9509791 
9-65 28539 78 92599585 


41819-9599579| 049-791 8898 
4181]9-9509473 
0 9.9509 367 


418 


417 


118 
417 


417 


19.9505968. 


Sines 


Dif Co-Sines|x 
——19-9511599- 


9-9511484 
9:9511379 


2 100 

1009.95 1116710 
4195.55 7106 
9. Dogs. = 
9.95 1085010 
41999510744 
418 9.95 10038} 
419995105320 
1919-9510426 
9-9510320f- 


9.9510214 
9-95 10109 
9.95 10003 


19-9509201 
9.9599155 


11829599949 ogſ2-7921519 


9.950894 3 
9.9508837 
9.950873 1 
9.9508624 
9.9508518 
9 9508412 
9.95083oQ&| 
3-9598200 
9.9503094 
9. 9507988 
9. 9507881 
9-9597775 
9-9507069 
9 9597503 
2-93074571 
99307350 
99507244 
9.950703 
99506925 
9.95068 19 
9.95057 13 
9. 9506606 
9.95065 oo 
99506393 
9.9500287 
9.9506181 


9.9500074 


9.9505801 
9-95395755 
9-95095049 
9-9505542 
99505430 
99595329 
99505223 


42.215227 
100.7015752 
10517 

1069.716276 


O 
1009.700325 
105 9.70178 50 


— 19.7018 Sar 
049218374 


1069.019422 


—9.7016801 


2110-295949513 
210. 2987920 


525110.2986346 


Co-Tang, | U 


| 1 
an 


10. 299054505 
10. 2990020 


10. 298 89700 
10. 298844510 
0 


10.2987 396 


50 
10. 2986871 


40 


10. 298 5822 
10.2985 297 
10.2984773 


10.2984.248 


10.2983724 
10.2983199 
10.298267 5 
10. 2982150 
10.298 1626 


17 


10.298 1102 
10. 2980578 
10. 298005 3 


785 97019947 
1069-70 
169-7020995 


100.7022043 
1067022567 


* 9.202 3091 


e 9.702361 5 


106 97024139 


— 6 
106 2 


106 9.7025 I 87 
106 97025711 


I OO | 
107 97026758 
1069.727282 
9. 7027805 


r 

tot 9.702990 
100 97030423 
9.20 309A 


10 


9-7020234 


106 9. 7028329 


70288 
10609˙7 53 523[10.2970624 


10.2979529 


10.2979005 
10.2978481 


"2977957 
10.297733 
10. 2976909 


10.297638 5 
10. 2975861 
10.2975337 


10.2974813 


10.2974289 
10.297 3706 


110. 2972195 


10. 2973242020 
10297271801 


Al 


524 


FOG 9-703 Lbs 23 


10619 7031993 
—19-7032516 
7 9-7033040 

9-7033563 


323 


10. 2969054 


10. 2971671 
10. 2971147 


10. 2970 1000Zz0 
10. 2969577 


10. 29685 30 
10. 2968007 


10. 2967484 


524 
52 
525 


10, 29600960 
10. 2966437 
10.2965914 


9.7034086 


9.7034609 


9.7030179 


106 


107 


9.70 36702 
97037225 — 


9. 70377480 


$25 
523 


9.7035 13202 
9.703565 4 


19.2965 391 
10. 2964868 


10.964344 


16 


523 
523 


10. 2963821 
10.2963 298 
10. 2962775 


10. 2961730 


10.296225 2 


10 
107.7030316 
106.7039839 


—z13-7038793 


10.2961 207 


10. 2960684 
10. 2960161 


10. 2959638 
Tang. 


- 


53 


57 


58 


54 


56 


430 


„ 


2291952 


9.9504796 


9.554977 
5049.65 50160 


09. 6550575 


99504477 
99504370 
9.9504263 


40.655 223 
5009.65 5 265 
9.65 5 306 
109.65 53483 
2000.65 5 389 
309.65 5431 


99504157 
9. 9504050 


99503730 


92883052405 


115 
416 


1415 


415 
416 
415 


9-9503517 


9-9504699,, 
19-9504583]- 


22523944; 
19-9503337] 


9.95034 1010 
9:9593303F—c 


9-959319711 


9-9503090 
9.9502983 


209.65 56389 
3919.65 56804 


4019-05 5472 

509.6555 14 i 
| 09.6555559] 
1009.65 55974 


415 
13 


415 
415 


r 129502003 5 
99502550010 


I 
9.9502876|, 


9 9502769 


9.9502449 
92502342 


409.6557219 
509.6557634 
99.588048 
1009.65 5 8463 
2009.65 58878 
3919-65 59292 


415 
415 
414 


9-9502235 
9.9502128 
9.9502022 


115 
415 
414 


99501915 
9.9501808 


9.950170 


40.65 5970 
509.6560121 
9.650053 


415 
414 
415 


9-9501594 
9-9501487 
9.9501 380 


0 
100.5560950 
2009. 65613635 


414 
415 
414 


9.950127 
9.950116 


309.6561779 


— 9.059156 


9.7051 331 522 


10. 2952324 


| 10.2950757 


10. 29528465 


10.295 1802 
2 10. 295 1279020 


10. 2949191 


10. 2947625 
10-2947103 


2010. 2946060 


107.7054984 
ro619-7955505 
19-705002;7 
9.7056548 
9.7057070 
9-7057592 


107 9.705 8634 


107.7059675 
107 9.70501 99 


9.705 8113 5 


2224838 


10. 29407130 


10. 2948669 ” 
[10.2948 147.20 


10. 29465 820C0 


102944405 
19-2943973 


10.2942930 
10. 2942408 


10. 2941366 
10. 2940844 


10. 2940323 
10. 2939801 


9.950105 


400.6562193 
500.6562607 


414 
414 
414 


9.950095 2 
9.9500845 


019.6563021 


9.9500738 


199.6563436 
2019.6563850 
9.6564204 
9.0504678 
9.6565091 
_©19.0565505 
199.6565919 
299.6560333 
89.566747 


40 
50 


O 


29.656798 


40.6567 160 
509.6567574 


415 
414 
414 
414 
413 
4:2 


9.9500631 
9.9500524 


9.950031C 
9.9500202 


9 9500095 


414 
414 
414 
413 
414 
413 


109.6568401 


209.6568814 
309.6569228 


—— —— 


414 
413 


- 


d] 


by 


I 


414 
5 


9. 9499988 
99499881 
9.9499774 
Poe 
9-9499559 
9.949945 2 


9-9499345 
9-9499238 
9.9499131 
99499023 
9.9498916 
9.9498309 


9.9590417]—19-7003847 


9.7060720 
9. 7061241 
9.706 1762 


5 


10. 2939280 


10. 2938759 
10. 2938238 


—119.7062284 
/ 9. 7062805 


10 
6 a; 9.7063 326 


10. 2937716 


10. 2945010 


10.294345 250 


10. 294188720 


10. 2937195 


10.293667 
10.29301 + 


07 
| 0819-7004 308 
107 9.70604889 


110.2935111 


107 
107 


107 


97005410 


9.7000452 


9.700593 1j 


10. 2934069 
10.293354 


92066973 
9.707494 
9. 7068014 
2-2068535 


107 
108 


wid 


107 
107 
ds” 
108 


9. 7069056 
22272227 


9.7069 570,5 


9. 7070618 


107 
9. 787113 


107 


| Sines 


9.7207 1659 


10. 2933027 


10. 2931986 


10. 2930944 
1110. 2930424 
10. 2929903 


10. 2928862 


10.2934590] 0 


520 10. 2929382020 


Lots 10.2928341] « 


10.2935632[20 


10.2932506|20 


10.2931465| 0 


| Tang. 


63 


Deg. 


Dif. Co- Sines 


Ca: Tang. / 


e 


4130 


413 
413 


22428809 
— 
99498702 
9.9498 594 


9498487 — | 
9:249949%7 107 9.707322 


10-2923341 

<4: 10,2927821150 
10.2927300[40] 

[110.2926780[30 


10819-7097 3741 
9.7074201 


9.673359 


200.6573772 


9.657497 


5019.6575010 


6574185] — 
292 5.74 14 


—lon 
1089.707530 


1082 2 
107 9.7076862 
10719-7977 382 


9.05754-23 


10.575835 
209.6576248 


409.6577073 
5009.657748 


Oo 


3 


3019.65 76661] — 


9.6577898]|— 


100.5578310 


20 
3919.0579135 


O 


4 019.6580371 


200.6581195 
300.658 1607 
400.65 82019 
909.6582431 


Q 


109.6583254 
20.658 366 
399.5884077 
409.65 84489 
6 509.6584909 
9.5888312 
109.6585723 
20 9.65861 35 


O 


9.0578722 4 


6| o9.6582842|—| 


12 


412 


412 
412 


412 


12227 8 59 775888707 
224982 50.2%88816 
e = 10819-7089335 
I 217” 
©19.9494938 
412199494831 
411199494723 


412 
411 


411 


399.5886540 
499.6585957 
500.6587359 
799.6587780 
109.6588191 
2009.65 88602 
299.5889013 


400.65 894 24 


O 


2 


9.6590246 


2 
9.9496661 
-219-9496553 
499-6579547|4.1219 9490449] 08 
$919-0579959]41 2 


— 2 412 
100.65 80783 47 


9.9496338 
9-9490230 
9.949623 
9.949 ; 
99495908459. 
9.9495 800 
9:9495092 
9-9495585 6 
412199495477 


9-9494615 


9.7078422 


108097078942 
107 
108097079982 


9.7081 542 
10 


10792294220 


520 10. 2919498 
9.7081022|— 


10,.2925739]! 
10.2925219 
10,2924698 
10,2924178 
10.2923058 
10.2923138[20 
10.2922618 
10. 2922098 
11.221578 
ol. 292 1058 
10. 2920538 


010. 2920018 


2 190.2926259 5 
a 
O 


10. 29189780 O 
10. 2918458 
102917938 


107 


— 9.70825 822 


10. 2917418 
10. 2916899 
102916379 


6015 


9.70862 1 9 
105.7086738 


1 - * 
54108 97087777 
297 


1089.789854 
1007299374 
108097090893 
108097091412 


411 
412 


411 
411 
411 
411 
411 
411 


100.6590657 
209.650 1068 
399.5891478 
40.659 1889 
509.6592300 
9 919.6592710 


411 
411 
He 
411 
411 
410 


109.6593121 
209.6593531 
— 9.892942 
400.6594352 
500.6594762 
— 4289823 


—_— RR 


411 
410 
411 
410 
410 

I1 


9.9494507 
411199494399 
I —[9.9494292 


9-949418 


9.9492073 


10$19+-7092450 
10.792909 
1682.293483 


9949407910809. 70945 26 
294959 fe 9. 7095045 
9.9493 

99493752 


99493537 
9·9493429 


1880.287258 * 


FX f e 


I 
1080970940075 


108 

10819-7995 504% 
9.709608 3 5 

9-9493045 {-—19.7096601 

108970971205 

108097097639 


10.291585 

10.2915 340 
10. 2914820 
— 110.2914301 
10. 2913781 
10. 2913262 
10. 2912742 
10. 2912223 
102911703 
10. 2911184 


520 


519 


10. 29085 88040 
E 
10. 29075 50020 
10.290703 [10 

519 02900512) 53 
19.895995 
10. 290547440 
10-290495 343© 
10.2904436]20] | 


$19 


-—110.2903399] © 
10.2902880[5;0 
10. 29023614 


22423321 9.7098 158 


78 10.2901 842 30 


9.9493213 
9.9493 105 
29422997 
9.9492889 
99492781 


108 9.709867 


9:7099713 
10819-7 100232 


9.7 101269 


1980970991955 


1080971007 50,5 


619] 192901324120 

; $110. 2900805 

— 1. 2900287 of5 1 
1 

18010.2899768 

110. 2899250 

5 10. 2898731 


30 


332255 
949245710809. 7 102306 
0949234000 9.7102824 


[10 Co-Sines 


| Gines pie Co- Tang 


1089-7 1017871; 


1 c110.289821 3[20 


10. 2897694010 


8 
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10012.90279-34713.77210[23055.82614.88350[53088.61279[1.22244| [oor 26[10029.05469.93696.86507123093-0177 1.47619 '$3174.2505411.22436 As. 
10013.13335-17328.65560[22056.35703.49629153089.8352311.22245] 0012710029. 28 562.95 468.34 126 23093-54945-72073153175.4749211-22443] WM To 
1001 3.30391-53032.15189[23056.38793.33152153091.05768[1.22247| ſoo0128[10029.51656.50414.06799|23094-08121.20165|53156.6993511.22440) 80 
100 13.59448.41825. 4834102305 7.41884. 389200;5 3092.280151. 22252 oo 12910029. 74750. 585 35. 26964 23094. 61297. 90 1005 3 177.9238 101.22448 To 
1001 3.82505. 83709. 87261023057. 9496.569355 3093. 502671. 22254 00130010029. 97845. 19833. 170642 3095. 144758248 1053179148291. 22450 
100 14.05 563.7 8686. 54 196z 305 8.48070. 1720205 3094. 725 2101.222551 Joo 3110030. 20940. 34308. 99545 23095. 67654.973 1005 3180.372791. 22454 - 
10014. 28622. 26756. 7 139802305 9.0 1164.897235 3095.947761. 22261] Joo132[10030.44036.01963.9085 5 23090. 20835. 3458953 181.5973301.22457 tric 
10014.51681.27921.61121[23059.54260.84499]5 3097. 170371. 222624 fo0 133010030. 6 132. 22799. 3 144423096. 740 16.943 22053 182.82 19012240 ry 
10014.74740.82182.45620[23060 07358.01536[5 3098. 3929911-22203 001 34410030. 90228. 968 16.25 76612 3097.27199.70512[53184.04649 1.224630 155 
10014. 97800. 89540. 47 1562 3060. C04 56. 40835 AN 1.22270] ſ]oo135 10031.13326.24016.02278123097-80383.51 161 1 1 I 
10015.20861.49996.87991\23001.13556.02397|53100.838321.22270} Joorzb 10031. 364 24.04399. 8343923098. 33 569.0827305 3 186.495 70 2 | : 
10015.43922.63552.90388|23061.66656.86229[53102.06102[1.22273] oor37]10031.59522.37968 91712123098.80755.57849]53187.72045|1-22499188 an 
10015.66934.30209.76617|23c62.19758.92331[53103.28375|1.22276] [oor 38|10031.82021.24724.49561123099-39943-29894|53188.94514 1-247} mio 
10015. 9004. 49968.68948 2 3062.7 2802. 207055 3 104. 055 111. 222800 loor39/10032.05720.64667.79455;23999-93132-24408|53190. 169891 1-2247 
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| 2 E Logiſtical Logarithm of any number of ſeconds 4s the di 
'  rence.bettween the” loga 222 E: O's 0 2 the Katt, 
that number of * 


The chief uſe of the Table of logi ice logs . is for the * 

computing a proportional part in 3 — ſeconds, where two 
terms of the proportion are minutes and ſeconds, hours and minutes, 
or other numbers. | 


Where two terms of the proportion are common numbers, their 
common logarithms may be uſed inſtead of their logiſtical logarithms, 


putting the logarithm where it's — ſhould by, the 


contrary. 


1. 77 find the logiſtical bgarithm of any number * Fwy * 
conds, within the limits of the Table. 4 ef ſe 


At the top or bottom of the table find the minutes, awd i in the 


F 


ſame column, even with the ſeconds on either ſide, is found the 
logiſtical logarithm, 


Note, If hours are made any terms of the proportion, they a are to 


be taken as if they were minutes, and the minutes of an hour as if 
alert ſeconds. 


2. To find the logiſtical Win of any number not exceeding 4800. 
In the ſecond row next the top of the table find the number next 


1efs than that given, and in the ſame column, even with the diffe- 


xence on either fide, is found the logiſtical logarithm. 


Where two given terms of the proportion are common numbers, 
one, or both greater than 4800, take their halves, thirds, Sc. in 
their ſtead. But when only one of the · given terms is a common 


number, and that greater than 4800, take it's half, third, &c. and 
multiply the fourth term by 2, 3, &c. 


The logiſtical logarithms in this table are all affirmative, as well 
above as below Go“; but the index of thoſe above 6097 are — 1 ; be- 
low GO down to 6', the index is o; ; and below 6', the * (be- 
ing either 1, 2, or 3) are expreſs'd in the table. 


EXAMPLRS 


\ 


Jo. log. 


As 6 To. log. As 60 lo. log. As 60 
. 2 To78'27",... I.8836 701631. 0. 3713 
80 42 7 . « » 0.8688 80 13 53. — .. 0.6357 80 40 12 0.1135 


To 6 18 ———. 0.9823 To 18 —9—(—.—.—¹3 To 1179. 6.4848 


* 6˙12˙ .. co. T. 8865 A878 25 . co. o. 1164 Az 4 12” ..co. 1.8865 
Too o. . . 0.0000 Tobo o.. . . 0.0000 To 1179. « » « « 0.4848 
So -< "4d 0.9823 80 18 9. . 08193 80 6o' O . . 0.0000 
To 83 7... . 0.8688 Tor3 53. —. 8357 To 1531. 5.3773 
* | L275 
As 60' . . . co. o. ooo oh . «+ 00, 16021 * « + . co. T. 6021 
10 4721. 1.8823 To 46 11“... 0. 1137 T0 76 34 . 1.8941 
5 So 8h 7 © #6 0:8688. So 17 53 1 — 8 35 
dane 0.0868 To 15˙ 377 . . 0.5846 To 44 17“ 4219 


As 4721. . co. 0. 1177 As 46' 11“, eo. . 8863 As 76 34 >a 1059 
To GO . . . o. oo Tozqh «++ 0.3979 To24Þ.......0.3979 
So 2948 ..... 0.0868 80 1537“ .. . 9.884 So 4417“ 6.4319 
To 37˙28% ++ ++ 0.2045 To dh 7' . « « « 0.8688 To13h53' .... 0.6357 


The logiſtical logarithms may conveniently be uſediin trigonome- 


trical operations, where two of the terms are ſmall. arcs, with the 


log. ſines or tangents of other ares: Obſerving, that inſtead of the 
log. ſine or tangent, to take it's complement ; and the contrary. 

But this may be as readily done by the log. ſines to every ſecond; 
and for the log. tangents of ſuch ſmall arcs, their log. ſines ma) be 
more ſafely uſed than the logiſtical At. 


of: 


To 2 the bene 


. given Numbers, or te Num- 
bers of given Logarithms, by the Tables I. II, III. 5 


I. 4 Number being given, to find it's Lagarith. I 
" Casx I. J the mamber b is found in any of theſe il ree vue 


then it's E * B is in the line even with it. 
Cas E II. If b is known to be the product or quatient 0 # numbers 
Found in theſe tables ; then B is the ſum or difference « the loga- 


rithms of thoſe numbers. 


Cc ASE III. Fa, the firſt ſor fignifcant Geer of a given num- 
ber b', is found in table II; let 4 be an integer, and A it's loga- 


rithm; ꝙᷓ the remaining figures of &'; æ the complement of to d; 
D', D", D“, the 1ſt, 2, 3d diff differences of the logarithms in the 


line with T f=IhD"xx+x3+D": —OLü—ä— 
of the number will =” | 
D'xS+ 4 „ 
1. * TAT. . to 7 of figures nearly. | 
ixf+D'x0+4.....to20 | 


* 


Example 1. Given the number þ' =o. id err bare, to find 


B it's logarithm nearly to 12 places. 


4 Z 101026. 1 = 00443-31579-747 f 
J So. 2276351 OD... . . . + 9785,618 — 
9 5 = 429881746 = 2.00443-41365,305 — | 


Example 2. Given þ' =0: 0.01010,26227,63509626, to find Bi it's 
logarithm nearly to 17 places. 4 = 101026. 


o. 22763. 509626 K« O. 77a 365 ; D'=42988,1745795D" 24255 10. 


Now f D CCC VV 

D e eee 

D + 2 * . 449 ,33890. 31 

4 2 9785, 5456,42 

2+2+00+4+ 00443. 3157974695, 33 

And BF. DO IE Er 3g Rs paths « £00443-41365,4916175 
Example 3. Given b =0,01010,26227,63509.62573173453 to find 


B it's logarithm nearly to 20 places. a'=101026. 


Eo. 22703-50902, 731735 Xͤ O. 57236, 4903745 K +1 = 1-772365# 
D' = 42988. 17457. 8630 DD 425 50, 96343. D”' = 84236. 


Now A DRA 6 2 „ „ 6 9» © © © @ © © ® i * 49766 
F 2 % % % „ 0 0 „ 6c » 42550, 96343 | 
+ + « « 42551,460109 
72 ** 
D R 


« « 16432,62757 
» 42988, 17457,8030t 
! {+ Dx _— 


0 42988,33890,49058 
And B + © » 


/// ĩ ͤ 3“ 


* 22220200 ⏑— © 4x *90 0 06 0 „„ 0 S 


© © © © © © ©. 0 © * 9785 65466, 45604 
1 443.34379 24598-32791 


« 2.00443,41365,40161,78395 


CASE IV. If the number b comes under none of the preceding 
caſes : Put a for the firſt five figures of b ; n for 101, the leaſt, or 


ſome one, of the numbers in table II; then? = or Sa is to be 40 


in table I, with A it's logarithm; let Þ —& or ba, and & the 


firſt ſix ſignificant figures of 5 (found in table IT) be an integer, 
and A'it's logarithm ; put ꝙ for the remaining figures of b'; X the 
complement of ꝙ to 43 D', D“, D“, the iſt, 2d, 3d differences 


of the logarithms in the ſame line with 4'; F=FD""xx+1+ D”; 
Then B the logarithm of the number b will be 


D' x AAS BZA. . to 12 
IzD"+D'x4+A*ZA=B *£4to 7 ph of figures . 

txfr DX OT A A B' A to 20 
Example. 


W "Bib, 


Give b= = D Xgl weg bange. a6, to 0. 
; - Then v= £0.01010,15840,95 02970 573 = 10107. 


4 1 F 15904;85597 * bis ide c 2 1 ces — 

| 5 = 42992,85 574.6337 1 = 42560, 23099 D = 84263. — 1 Far. . 00 20 5 3: 3 
1  Now$D""x#+.. LEA FM» e " 

| * 1 2860. . Example. Oe de eri h ene mY | 
Deo en 3-0 8 , © e it's nahi is 20 aces. Here 4 = 00006, 2 
| 1 £ 1255 ©. 0 5 . . 8 31 OY pM 4 34 507 7 TS. AS. 93311,37711,699293 =0.06638 623883 X+1 1= 1.066886; 
| wo FFB 1 * 95337 d.: = 23029, 29742-21293 3 a” =53027452746 1,4" = , 3 
Sf+D'.... oh — = Now j#"x Fox — — 
Er oa ae" 222 3745734253919 bo DD. IT ITED. ED oo 
t 5 SFF 


5th Whine <<. de 4 = 3 543 0558681,740 4.30961 


1 eee een . . 49275,03890, 5837,88835 


And B 0050 0.0.0 0 0 2. 4 0 .  $:49714-98725,94133 $5435 


* 
h Ita = 283.216 =0.536X6. 8 
Then 5 = da 10. 10336, 197 39,44775, 549; a' = 1518 


 220.61973,94477,50549; Ao. 38026, 5 f 225; K ＋1 1.380263 
4 = 42985, 19618, 80760 D” = 42545,06747 ; Di = 84219. 
e z <2 „%%% n % em 0 26 © a* © » 38748 my 


— 42545. 06747 
CEE EEE EEE EEE EEEEEEEEST 42545245495 

pb > Dada 3 8089, 17910 
* 4 Go 33% 0000+ 0 © « 42985,19618,80760 
 $#f+ B —*—ẽ- . . + + 42985,27707,08570 
F Dx CE DE 
6 OP «,. © 00446, 32488,03359, 61854. 
B'. a #+++-+ +4» + ++ » 1,00440,59127,70547,50005 
332.77 . 0:50731,60400,76413,65.230 
S F 4 5.00... - 0.497 4987 26,94133,85 5 


UA e being given, to find it's Number. 


C A $ E I. If the logarithm Bi is found. i tt any of the © obo tables; 
then i it's number b is in the line even with it. 7 | 4 


CAs E I If the firſt froe figures (omitting the index) of a given 
legarithm B', is between 00432 and 00492 : Take them as an inte- 
ger, and put I and C for the logarithms, in table II, next leſs and 
greater than B, 4 and c their numbers; let D- 2 „ 

| 2 the 1ſt and 2d differences in the line with 1; a= B'— 
=(C ==) 1; T= HNA; O= nn; 


D' 141 . 
aha true to 17 places of 1 N 


ß! © OWE »:0 9.6 6-0. 8 


„ 


Example. Given the logarithm B' = = 5. 00445. 69 125. 70545, 50 | 


to find h it's number, A = 5-00446.32488,03359,019 
4 = 101033. A = 0.20039,67187,888 
F RT 61973,944776 D'= 0.42985, 19618, 808 
1 — 101033 51975/974775 D'-& =o. „ r 
X = 0.38026 


D"' = = 0.00000,42545 

24D“ = o. 00000,08089, 1 

D'+EXD"=o. 42985,27707,9 
But when any. other logarithm B is given, ſubduct 004 321 from 
the firſt ſix figures of B; call the remainder R, and let 4 be the 
dogarithm, in table I, next Jeſs than R, or next greater than the 
complement of R, and a it's number : Then B' = B - A, or B 
. will be Within the limits of table II, and &' will * found 
as in the preceding example ; and if B 23 — A, then b S ab'; or 

if B= B- A, then =. 


CAs E III. VA,, the firſt five figures (omittin the index) o a 
given Hogarithm B,, zs found 7 in table 115 Let @' be ir Q Sg, 1 


rut 4” us an integer, and A the remaining figures of B', and & the 
complement of A to D'; 4, 4% , the iſt, 2d, 3d difetetices of 


FINIS. 


"ey the i oy in 1 * 75 45 
Fre the number b, whoſe logarithms is B', "OE | 


table III, with 4 it's 


* 23096, 20835, 34589. 4 ü. $3181,59733 f — 1 


Then “ga Fa 


* FL 72 4 
AC 


* I; 
8 464 3 
I . 
— 2 1 * * 
> . * 5 
p ? # uh * 
"4 $3 - [ 2 „ * 
a is” Y BY 2 o *F * f F {4 1 
"op. 1 R 2 A *F, 4 
he * «% ö 2 2 * F 1 
"IP OY 71 * „ R S. | FEE „ 
N 8. PE 4 2 9 
7 1 


8 
3 A 
. * * 4 
8 . zu 
3 
* 
oy * p 0 
; N 


4 
"* ; Fr . 


e e 


17 Vb + + +» + L97340008 
dll. «oc . +» » 23029,20742,21208 | 


COTS | 
4 — . • —V—ͤ— . . . 21488,03801,92000 
no % „% „ oe to 1 * 1000 1,38164,54943.87474 J 
| And b. 4+ 04.0.0 „„ +0 Os „ 0» 0015 FORO 


| Casz IV. "If the P edits B « comes under none of the pr 
7-5 Put A for the N in table I, next leſs than B, 0 or next 
greater than the complement of B, and a it's number ; let B'= =B-< 
or B'=B +4; and 4, the firſt five figures of B., may be had 
1 put I as an integer, and let bg 

the remaining figures of BY ; X th the complement of A to D; d 
d“, the iſt, 2d, 3d Iiffererices of the numbers i in the ſame line witk 


a'; f=d"-1d"xX +1; Then the ads wi” 0 
is B., = 


4txaS+ * = to 18 he IE 
TIME xa +0Xa =ab, to 16> lace 
4 d — FXf Xa Þ&'Xa = ab, to19). * TR 22 
Example. Given B = 7.46372, 61 nike to yy 51 | 


number. Let A = 1.462395 978, 98956, 733 4 ag- 


4. F B- 12 5.00132,81193,08228,06471 
= 0.81193,08228,06471; X= 0.18806 2917723 X +1=1, 18 


> 
mm 


" 4 r * 1 % 
* Sax ds * 


Now $d""x X+1 . © © S.. Fg *» © © © « ©» 4 K's * * * | 
a" "+ N | | 8 | 
MEE LE £05 oe 6 es + 1 BOW 59735 
. . . N \ 
3 Af 2 20 6 * , 
a 2 * . * N 
"= 7 2 © „3 . * 0 . — . 2309 518534 


— 4 FX A. ©0004 5 Tis 0.8 1 « 1875846237357 
. „„ „„ eee 


VTV 2788,80 | 
„ oss, Nee 7215990154. 3 

Or, Given B (as 8 =_ - £4 6; 172,07184, 15204, to and . 

Let A S 2.53655, Lee, 4 = 3449 


Ace B = =B+A= = 1.00028,45597,78714,26409 

A = 0.45597,78714,26409; rh = Oc 
7 5 23040, 96629 91521 4—— 
Now 3d” x X+1.. 
5 


„AAo, 21286; XT 11. 4% 70 
34.396343 4 1, 22163. I 


— 


I | 
-  $3954:3963%* | 
5 o's 2+ - » $305 3+70709 
« 1443121179 :} 
- 23040. 96629,91521 


a 
* © © 0 » ; 
9 © + © * 8 8 4 © © „ 


„ 00 +05 4 0 


1 ns „% & 


+++ +00 + +» . + 23049,82198,70342 *1 
„ 05h, 16495, 55527 : 

10006, 4403 1.705 11.7281 
9 » 10006 4372810085 22908 7 
.. . 0. oo 29, o8882, 8665 721 59616 | 


ny ee eee 
„„ 


